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PREFACE. 



That Geology and Mineralogi/ are neglected eciences, and that 
the people ought to have a better knowledge of them, cannot he 
questioned. In our high scliools and aoademiee, studies of less 

1 t ght Th htti M 1 will tin, in a condensed 

f m m 1 th IS 1 h iy ! i t ilier worlcs. The 
hllbudt gtl tl sto confine the at- 

t tntpbytpthtth whi myb derstood; and it is 
h p a tl t th p t pi n f in t t w 11 be so attractive, 
h t h t 1 d p p 1 will be ft 1 d lo tlie fieliJa and to 

a t IT mild h unt ivh tl y w II d calistlienic esercises 
but sucb as are required for the use of hammers and chisels ; and 
i/U be summer lime, haskete for flowers. 

Believing if a taate is formed for the natural acienees, life will be 
made happier and more useftil, leading to life's great end, we sub- 
mit this outline of a science whioh ranks next io astronomy, to an 
enlightened public, hoping and Ijusting that the great Author of 
worlds will add His blessing so to tlie young minds that they may 
see God in His works, and loving Him through the works of His 
beautiful creations, will be led to draw near unto Him, who speaks 
in the gi'andeur of the upheaved mountains, as well as in the sweet 
Toioea of nature's wliisperings, saying, " Come unto me," 
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INTRODUCTION. 



The climate, soil ami produodous of the different countries are 
90 Tttiietl, that wo naturally expect the rocks to differ, but wo find 
wonderful nniforrai^ eTerywhere. We find the upheaved granite 
and all other primary rocks iJio same in Europe, Asia and Africa, aa 
in America i and the deposits of the precious metals are about 
BC[ually accessible to all the inhabitants of the globs ; iron, coal and 
the other useful minerals are very abundant. 

Geology aids the skill and industry of all 1 ss A kn wl dg 
of the rocks enhances the eojoynient and 1 ght th t il f th 
artiaan as he chisels his stony material; and htm 11 un 
doubtedly coma when tlie Ginner will be CO d 3 il grad 1 wh 
tnowa not the composition of the rocks an i ! f h t B 

sides, if he has a knowledge of Geology and h b m 1 
treasure under the soil, he will be more -sur t fi 1 t 

Geology had its origin as a science in the eighteentli century. 
It was attacked by misguided pliiloSophers, but it now stands upon 
n firm basis. Its noblest efibrts are to deduce from existing ap- 
pearances what produced them. On seeing a formation composed 
of fossil shells and fishes, it will be suggested to the thinking mind 
that they must hare been deposited beneath salt water, and that 
rounded pebbles and boulders were rolled by waves of ocean or by 
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INTRODUCTION. V 

running streamlets or rivers; and' by examining tlie cliffi, wells 
iuid eacaralions we learn the thickness of the formation. "We 
also learn that the stratified rocks have a rcgulai' order and may 
be olasaed, by attention to their mechanical and chemical constitu- 
tion, and the orgajiio remains they coQtain, The non-stratified 
rocks, having no order or plase, may be found with aqueous de- 
posits of all ages. A bod or stratum occupying a particular place 
in the series may be in one place a clay, and in another a lime- 
Btoao ; but the fossils being the same, there wiE bo no difficulty in 
identifying one with the other, and if the deposits of the andent 
seas were lite those of the present time, in some places (he formar 
lion may be entirely wanting. When we see tlie strata oonfm-maUe 
like tlie leaves of a book, and otlier formations lying unconfirmaUy 
upon the upturned etiges, we conclutle that tlie upheaving took 
place before the other rocks were depositeii. And when we ob- 
serve tliat tlio layers of a formation are the same on the opposite 
?i(leB of a mountain, forming a foliated axis, we believo a force 
iiom beneath bent the strata upward. 

Geologists have divided stratified rocks into ten groups, nine of 
which are fossiliferous, the lowest in the series being griopumke and 
argilUceous slates. This group includes slates and transition lime- 
stone. The cca-boaifertms group lie nest above, and contain old red 
sandstone, mountain limestones and tlie coal measures; next, red 
sandstone, and so on up to alluvial. The mind possesses a classify- 
ing principle^-a law of order anil arrangement. Nature presents 
this necessity in her varieiJ outward forms and inner structure. 
Plants, animals and minerals, and the starry heavens piesent dif- 
ferences which the mind seizes and remembers. These memories 
Jay a foundation upon which to build up a structure of knowledge 



bt Google 



vi INTRODUCTION. 

which shall be in the miDd a teiui>le of grent beauty, and a mine 

In the lowest foasiliferoua rocks we do not flnd yegetable, but 
aoimal life aei;reting the limestflne, and preparing, by their animal 
remains, a soil upon which the future vegetation shall live. Id the 
beanflful chambered eliolla we trace, as it were, the finger-marks 
of Omnipotence, and in the organic masses we see truth, beauty 
and purity impressed, and rainbow tints in the crystal gems. 

To the Divine "Will we refer all first causes in geplogy. 

To the Clirisfian student its claims are of the higliest order. It 
elevates the mind and brings the heart in sympathy with every 
created, being. The m^ue we study His works, the more we see 
the wisdom and benevolence of the Creator. The Ciiristian loves 
his Bible ; it is God's nem and revealed booh The rocks are His 
dd boalc, and not less truly revealed. In its sti'ata are its pages 
lettered as with a diamond, and he who has learned to love the 
Creator, and will read His revealed Will prayerfully, will see that 
the two baolcs are in conformity ; lie will find no discrepancies. 

'Tis God in tho volcanic throes, 

And in tlio zophjr's eigh ; 
'Tls Sod wheta aleep llie living things, 

Impressed long ages by. 
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GUIDE TO TEACHEES. 



A GOOD microscope is essential as it will interest the pupils in 
tlieir rambles, and aid the teacher in judging of the specimens 

The little boxeis of specimens being present, let each pupil tc 
required to show which three specimens of simple mineral form 
granite. The pupil will then take from the hox, quartz, mica and 
felspar. Then let the pupils be required to show which specimens 
form m/enite. They will then sliow from their boxes hombUtide, and 
placing it with the quarb: anAJHspur they have the simple minerals 
that compose stjeniie. Then let them show which two simple min- 
erals form mica ahte, (mica and quartz). Then let them tell the 
difiference between limestone and gypsum, — the one being a car- 
bonate, tlie other a sulphate of lime : limestone having carbonic 
add ; gypsum, sulphuric acid. Then the difference between pud- 
ding-stone and breccia, etc., etc. 

Pudding-stone has rounded fragments or pebbles, united by iron 
or other cement. Breccia has angular fragments united or ce- 
mented, and is called by geologists metamorphosed rock, and con- 
glomerate when tlie materials are very coarse. The ingredients 
of pudding-stone often become angular when broken. 

The description of the minerals in the boxes and others that 
represent the great masses of rock on the globe will be found on 
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TIU GUIDE TO TEACHERS, 

the first pages of the book, and the chemical analysis, or tlie simple 
elements of which the minerals are composed, should be commit- 
ted to memorj". The esact prcporiions are omitted as tlie young 
minds should not be overbiirdened. 

The crystals of sulphuret of iron (fool's gold,) may be easily 
explained, as they generally crystalliae in cubes or octohedrons, — 
being twenty-eight parta iron, and sixteen parts sulphur. The 
teacher maj explain the cube by a small st[uare block, and one 
form of the oetohedron by two pyramidal Mocks, placing the bases 
together. Mineralogists give ten shades to q^uartz rock, and many 
shades to other minerals. Two or more sliades of quartz and lime 
will be given in the boxes. A drop of acid will distinguish liine- 
Btone. The pupila sliould learn tliat different varieties of the same 
minerals may be opake, showing no light, — trcmskQad: as china, or 
traasporeitt a£ glass. Alabaster is translucent, and crystals of ijaartz 
are transparent. 

The minerals essential to the study of geology will be found in 
all the boxes. All the common stones are represented, and by a 
little practice in breaking those found eve ywhere the eti \ nt w'll 
soon loam which is lime and which quirtz altl o gh tl e color 
may cot be so beautiful a shade as those n tl e I oxts '^ind and 
oflier ingredients often mako the specimen more imperfect "We 
hope to have those in the boxes as ftee from foreign ingredients as 
possible, and good specimens of the root which they represent. 
Geologists apply different, names to the same roiaeral as sulphuret 
of iron (pyrites) {fool's gold.) The glossary should often be con- 
sultel H3 ininerala and gems found in the United States are des- 
cribed, also Bcieijtific terms found in Geology and Mineralogy ate 
defined in it. 
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ALPHABET OF GEOLOGr. 



GHEMISTEY. 

[The pupil must Isara a little of eliemistey before a 
questions in geology.] 



Q. What is a siii 

A. Sometlimg that is 7Wt combined or united with anything 

Q l\ill you name sotue -simple substances? 

A Sulphur, chai coal (caibon,) and iron 

Q Will you name some simple gases 1 

A Oxygen, nitiogen, hjdiogea 

Q When these suhitanccs unite with each ofhor, or with 
other suhatances what do thoy form ? 

A Compounfi'-, either simple or complicated 

Q When two, three or four gaseous or otBei substances 
unite, wliat are the compounds called? 

A. A binary, a triple, a ciuadruple compound, etc. 

Q. What is the difference between a simple chemical union 
and a mixed or cemented compoimd ? 

A. By a simple chemical union, an entire new substance 
is formed, but in a mixed union the materials are not changed. 

Q. Will you give examples ? 

A. Oxygen and hydrogen when burned together form 
water, a new substance. Mica united with quartz, form 
mica-slate, simply adhering. 
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10 ALPHABET OF GEOLOGY, 

Q. Will you name some ootnplicated or mixed compounds 
TOhicL are triple and quadruple ? 

A. Pudding-atoue, breccia and granito. The atmosphere 
is also a mixed compound of oxygen, nitrogen and carbon. 

Q. Carbon is poisonous to the lungs of animals ; then 
why is it added to the atmosphere ? 

A, That plants may breathe it and live and become food for 
auimaJs. 

Q. What minerals contain carbon ? 

A. Coal, limestone, marble and many other rocks. Vege- 
.tablea also contain carbon ; charcoal is nearly all eaibon, and 
the diamond is a pure crystal of carbon. 

Q. When carbon is chemically combined ■with oxygen, 
what is formed ? 

A. Carbonic acid gas — a binary compound— found in the 
air, and sometimes in old wells and caverna, 



GEOLOGY. 

Q. What is the meaning of the word geology ? 

A, It means a discourse about the earth. 

Q. What are the lai'gest divisions of the science of ge- 
ology? 

A. Earth, air, and water, comprising all the material of 
planet Earth. The same materials that form wr and water 
enter largely mto the composition of the rocks that form the 
Earth's crust. 

Q. Into what different formations arc the rocks divided by 
geologists ? 

A. Primary, lowest. Transition and secondary nest ; 3d 
Tertiary ;. 4th Drift; 5th Alluvial and Surface Soil. 

Q. What agencies assist in decomposing and dissolving 
the surface of the roeka ? 

A, The atmosphere, vapor and currents of water. 
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AND ELEMENTS OP MlNEKALOGy. 

Q. What other agencies hare affected eliacges J 
rocka during ages past? 

A. Heat (caloric,) cold, light and electricity. 



SIMPLE EAETHY MINEEALS. 

Q. What simple minerals enter into the great masses of 
rooka that forma mountains? 

A. Quarts, felspar, mica, hornblende and augiie, lime- 
stone, talc, serpentine and oxide of iron. 

You may now take these eight minerals from the hos. and tell 
of what tangible and of what gaaeous substances each ample 
mineral is composed, beginning with quartz (silica) (silex). 

A. Quavta is composed of silicon and oxygen. 

Chemists reduce silica to a brown powder called silicon — 
but when, exposed to the air it becomes silica. 

Sand, sandstone, quartz and flint are all nearly pure siles, 
(silica) quartz crystal is pure silex. 

Q. "Where does silica exist abundantly? 

A. In the soil ; also in the ashes of all plants, especially 
grasses. 

Q. Can it be dissolved ? 

A. It can only be dissolTed by the alkalies, such as pot- 
ash and soda with which it forms glass. 

Q. How much of tie earth's crust is silica? 

A. One-half. 

Q. What more can be siud of silica? 

A. It is a non-conductor of electricity and some suppose 
it to bo an acid. 

Q Of what is felspar composed ? 

A. Silica, alumina, potash or soda. 

Q. Of what is mica composed? 

A. Silica, alumina, potash and magnesia. 

Q. Of what is hornblende composed ? 
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12 ALPHABET OF GEOLOGY, 

A. Of dlica, lime, magnesia, oxide of iron and maQganese. 

Q. Of wtat ie augite composed ? 

A. Of nearly the same as hornlilende. 

Q. Of what is serpentine composed? 

A, Silica, water, magnesia, lime, alumina and oside of 

ron. It is usually half magnesia. 

Q. Of what is talc composed? 

A. Of water, silica, potash, magnesia, and oside of iron. 

Q. Of what is oside of iron composed? 

A. Of oxygen and iron, 

Q. Of what is limestone composed ? 

A. Of lime, (calcium) and carhouic acid, 

Q. Of what is gypsum composed? 

A. Of lime, (calcium) and sulphuria acid. 

Q. Of what is iron pyrites (fool's gold) composed ? 

A. Of iron and sulphur. 

Iron often exists in large masses. Iron Mountain in Mis- 
souri is three hundred feet high and two miles in circumference. 



MIXED COMPOUNDS. 

[The pupils will show Oio specimens wlien descriliing the com- 
pomids,] 

Q. Of what three minerals is granite formed? 

A. Quarts, felspar and mica. Gneiss has the same. 

Q. When is gneiss called protogine or talcose gneiss? 

A. When talc takes the place of mica. 

Q, What three simple specimens make syenite ? 

A. Quartz, felspar and hornblende. 

Q. What four compoaesyeBiVtcgramie? (Quiney granite) ? 

A. Quartz, felspar, hornblende and miea. 

Q. Which two compose mica slate (schist) ? 

A. Quartz and mica. 
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AND ELEMENTS OF MISERALOGT. 13 

Q. Which two compose ialcose slate? 
A. Quartz and tale. 
Q. Describe coaree granite. 

A. .Granite is called coarse when the quarta, felspar and 
mica can be seen witli the naked eye — in chunks or blocks. 
Q. When is granite caUed eurile ? 
A. When the granite it fine and crjstAlIiiie. 
Q. What IS gnphic granite ' 
A. It is qu-afz -rnd frl^tar — the q^uartz appearing like 

Q, When is gianife pcrjhjiitic? 

A Whpa the felspai is crjitalline and more conspicuous 
than the Other miteiials 

Q. Vi hit was ineient porphyry ? 

A It was fine com|,act felspar with imbedded crystals of 
the sime raatenal 

Q. Can porphvij be termed of any other rook ? 

A Ye=i thi base miyb of basalt, greenstone, pitchstone, 
trachyte clinkstone &,c with crystals of felspar, 

Q What minerals compose greenstone ? 

A. Felspar, homblende or augite. 

Q. How is ffreenslone distinguished from granite ? 

A. By the absence of quartz and mica and by the predomi- 
nance of hornblende or augite, 

Q. What is trachyte ' 

A. It is composed of augile, reispar, mica and iron. It is 
usually of a light gray color but when hornblcndo talces the 
pliioe of augite its color is very dark. 

Q. What more can he said of trachyte? 

A. It belongs to the tertiary formation and is of volcanic 
origin. It is not abundant in the United States but is found 
in South Ameiica and composes the loftiest summits of the 
Coi-dilleras in Mexico. 

Q. What minerals are called trap rook 'I 
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14 ALPHABET OP GEOLOGY, 

A. GreeDStone, basalt, augite, wacke and some varieties 
of porphyry. 

Q. What is araygflaloid? 

A. A mineral with rounded cavities filled with spar or 
other mineral. When the cavities are not filled they ace 
said fo be vesicular. Amygdaloid is from the Greek, signi- 
fying almond-like. 

Q. What is the difference between granite and gneiss? 

A. Gneisa is slightly stratified, and will split more easily 
than granite. One-sixth of granite and gneiss is mica. 

Q. What is the diffeienue between a pelrifaclion and other 
fossils ? 

A. Most fossils have some of the uiiginal mattei left — a 
tfue petrifection has not. 

Q. Of what ia hasalt composed ? 

A. It is sometimes composed of augite, olivine, hornblende 
and iron. Greenstone is called the trap-rock of North Amer- 
ica and it resembles the basalt of Europe. Trap is derived 
from the Swedish, and means a stair. 

Q. Whatiswacke? 

A. A soft varietj of trap and associated with it. 



SIMPLE ELEMENTS. 

Q, What eight simple elements can exist in a gaseous state 1 

A. Oxygen, hydrogen, nitrogen, cai-bon, sulphur, phos- 
phorus, chlorine and fluorine. 

Q. What eight simple earthy and metallic substances unite 
with these gases, to form the principal rocks of the earth'scrust? 

A. Silieium, alumiuuro, sodium, potassium, calcium, mag- 
ne^a, iron and manganese. 

Q. How many simple elementary substances have you 
mentioned ? 
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AND ELEMENTS OF MINEEALOGT. lo 

A. Sixteen. 

Q. Have you mentioned all the simple elements that liave 
been discovered? 

A. No, the precious metals and others of small value, 
added to the sixteen, make Jiji^-f our. 

Q Which two of the gases chemically united form water ? 

A. Osjgon and hydrogen. 

Q, How much oxygen and how much hydrogen ? 

e of osygeu and two-thli'ds 

3 when mixed form the most of 



A. 


One-third part by i 


Q What two simple gi 
the atmosphere ? 


A 


y n 1 t 


Q 

A 


Hw h y 
filth J 


11 

Q 


4 tt3 f 1 
Wh t ti i 


A 


It ly 1 wn t 


1 


w h m y th 


f 


t y f th g t 
tb t ]h lyfi 



th f m f gi yet it will 
b t It IS t known to 

1 m y t t absorbed 

aith 1 1 n ("iind pecu- 
1 d t f th th f 

Q "Wl t ? 

A y^ J, d f 1 , t t 11. It ex- 

ists in ah-, eai'th and water ia great abundance, and in all ani- 
rnaJa and plants. It forms one-half of the earth's crust and 
Biipporta animal and vegetable life. It supports combustion 
and is present in all acid fruits. 
Q, What is hydrogen ? 

A. Hydrogen ia also a gas and is not known to occur in na- 
ture in a pure and simple state. It is not s& abundant in min- 
erals as carbon and oxygen. It exists in the coal formation, and 
is fourteen times lighter than common air, Plants and animals 
will die in this gas, and a lighted eaudlo will bo ostinguished 
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IG ALPHABET OF GEOLOGY, 



Q. Wliat is said of enlplitti', ptosjiLorus, fluorine, clilorinc, 
iron and manganDse? 

A, They are generally diffused in most of the rocks. 
Phosplioi-us abounds in organic remains. Clilorine in rock 
Bait and in the sea. 

The following is a list of all tte simple elements yet dis- 
covered. Osygen, hydrogen, nitrogen, sulphur, selei 
phosphorus, chlorine, bromine, iodine, fluorino, carbon, po- 
tassium, sodium, lithium, barium, strontium, calcium, m 
dum, aluminum, gluoinium, yttrittm, zu'coniuro, thorium, 
cerium, lanthanium, manganese, iron, cobalt, nickel, 
cadmium, lead, tia, bismuth, copper, uranium, mercury, sO- 
ver, palladium, iridium, platinum, gold, osmium, titanium, 
tantalum, tungsten, molybdenum, vanadium, chromium, anti- 
mony, f«liurium, arsenic, boron and silicon. 

Q. Describe veins, dykes, fissures, joints, beds, seams and 
cleavage in rocks, 

A, Cleavage planes are found in the slates, and are the re- 
sult of a crystalline arrangement of the particles in the rocks 
and are remarkable for their even pai-allelism. Joints divide 
a mass of lock into determinate shapes. Fissures are irregu- 
lar cracks or openings in rocks, and often filled with calcareous 
spar or other mineral. Dykes differ from veins in being wider, 
more straight, and in rarely being branching. They are gen- 
erally filled with granite or trap rock, and are often several 
yards wide and many miles long. Veins are either contempo- 
raneous or injected, the latter being of more recent origin than 
the former. Veins are joften metallic, as gold veins in quarts. 
Marhk is veined with the same or other earthy material. A 
hed is a layer whose shape may be wedged or shaped other- 
wise between layers of other rock, A seam is a thin layer of 
another kind of rock, as a scam of coal, of limestone. 
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18 ALPHABET OF GEOLOGY, 

STRATIFIED ROCKS. 

Q. Into what two great classes do goolog^ata dhide tlie 
roeUs ? 

A. Stratified and uostratified. 

Q. Which are the stiatified 1-ocli.s ? 

A. All the varieties of gneiss, mica thte, hninblcndc sUto, 
talcose sJate, argillaceous slate, giaywacke, liniPstoDo, ({uaitz- 
rock, red eaodstone, tertiary formation, dilmium, and allu- 



UXSTRATIFIED ROCKS. 

Q. Which are the uustratifled rocks ? 

A. All the varieties of greenstone, granite, syenite and 
porphyry, 

Q. Which of the classes form the largest proportion of the 
surface of every country^ 

A, The stratified rocks. 



PRIMARY ROCKS. 

Q. How arc the primary rocks distinguislied from the 
secondary 1 

A. By the ahsence of organic remains and hy their crys- 
talline structure and by l)eing more highly inclined. 

Q. Which of the primary stratuiji is supposed to be lowest? 

A. The granite having the stratified gneiss nest above. 

Q. ' Will you define stratum f 

A. Stratum (strata) includes a mass of rook and its 
parallel divisions are called beds and layers. Thin layers 
are lamina and may be fine, coarse, obliqae, or waved. 

Q. Describe some of the primary slates, etc. 
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AND ELESIENTS OP MISEpALOGY. 19 

A. BomhUnd'! slate js associated with gneiss, mica-slate 
and talcose-slate in all the primary scries and its varieties 
contain quartz, mica, felspar and pave hornblende. 

Takose slate is sometimes pure talc but is generally mised 
with quartz, felspar, limestoae, mioa, and hornblende. It 
is found associated with mica-slate, ai-^Uaceous slate and 



Chlorite slate is an important variety of talcose slate, com- 
pact and of a green color. 

Steaiite ia a variety of talc called soapsione and iiaed for 
furnaces. It is sometimes granular and found in conuection 
with the slates, 

Q. Will you describe serpentine ? 

A. This mineral is classed with the priniaiy rocks and is 
found associated with talcose slate. It usually contains about 
40 per cent, of magnesia and 12 per cent, of water. It is 
called preciom serpentine when sufficiently pure to admit of 
a polish. Very pure specimens are foimd mingled with mag- 
nesia in Hoboken, New Jersey. With lime it forms the 
beautiful verd-antiquo marble. 

Q. Will you describe augite 't 

A. Some writers consider augite as only a variety of horn- 
blende, as it is proved that by bringing hornblende into a 
state of fusion it will sometimes take tlie form of au^to when 
cooling. Augite and felspar form the greatest portion of all 
unstratified rocks. Fingal's cave is greenstone and basalt, 
The island of Staffa is basalt and the columns rise 70 feet. 
The Giant's causeway is basalt and the eoliimns rise 200 feet. 
The palisades on the Hudson are greenstone. On the Co- 
lumbia riyer basaltic columns rise 1000 feet, forming crys- 
talliue structures on the grandest scale. 

Q. Will you describe lava ? 

A. The melted matter that is or has been ejected from a 
volcano, is called lava. It is composed mostly of augite and 
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felspar. When auglte predominates it is called Basaltic 
Laya ; when felspar predominates it is called Trachjtie Lava. 
Many different kinds of minerals are found in lava, hut in 
Bin all quantities. 

Scorim is basaltic lava cooled in the open air, and is 



Vitreous Lava has the appearance of glass. 

Pitcltstone is less glassy and is usually composed of felspar 
and augite hut often of some other material. 

Pumice is vesicular traehytio lava. When lava contains 
angular fragments it is called volcanic breccia. Volcanic 
Ihiff" is formed when the lava becomes mixed with sand, 
gravel, shells, etc., and cemented together by lime or other- 
wise. 

Other sahstanees such as fragments of granite and other 
kinds of rocks are thrown from volcanoes and every sort of 
mud and ashes and also pure sulphur and its gases and 
many other substances — such as gypsum, magnesia, sulphate 
of iron, salt, potash, copper, cobalt, etc. Hence we may infer 
that the burning mass, deep within the earth is of the same 
composition as the other rocks. The interior crust of the 
earth must abound with ragged projections, which, when 
loosened, would produce the phenomena of an eraption of a 
volcano. If we put a colder substance into a melted mass 
of great heat the intruding matter is either ejected or the 
substance overflows. As felspar and augite prodoniinate in 
the nnstratified rocks, so do they also in the lavas. Hence 
wo tiud the older and the most recent formations nearest 
allied. Gas«s and the watfir that finds its way through the 
earth's enist from the ocean and inland seas and other foun- 
tains of water, must have had groat power in causing islands 
to rise and sink, and other Strang 



A, Tliere are now over three hundred active volcanoes of 
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which one hundred and ninety-three are upon the islands of 
the sea — several are cjuite inland as in Mesioo and Central 

Solfdtara is a volcano ■wiiich only sends forth vajjor, steam 
and gases fiwrn its crater. When mud is thrown from a 
crater it forms a suhstance called Trass. The haaaMc tuffs 
are called peperino. The expansive power of steam and 
gases under the eai-th's cmst is supposed to cause earth- 
quakes, and they occur ahout as often as volcanic eruptions. 
K the earth is still cooling, its contraction would cause 



TRANSITION EOCKS. 

Q, Descriho transition rooks. 

A. These rocks lie between the primary and the secondary 
and are sometimes ealled the sUurian, camhrian, or gray- 
wacke system. The lowest of these i-ooks is clay slate in 
which no organic remains hare yet been found. In the 
limestone tliat interstratifies the upper members of the series, 
zoophytes and moUusea are found, but no plants. 

A writer says : tbis extensive deposit of traasitdon rock 
of vast thickness in Wales embraces the lower .part of tie 
gray wacke group and the clay slate of other geologists. The 
whole is argillaceous, but varies from the finest clay slate to 
the conglomerates, containing fragments of quartz, felspar, 
mica aad. jasper, the cement being argOlaceoua. 

The siluiian rock embraces the upper graywacke, the 
graywacke slate, or shale. Their composition is argillaceous, 
calcareous and arenaceous, and ofteu conglomerate and inter- 
stratilied. The materials sometimes produce the most deli 
cate elate of a dull appearance. These rocks contain organ! 
, and the limestone is sometimes crystalline, 
mation extends over Norway, "Sweden, and in ] 



bt Google 



22 ALPHABET OP GEOLOGr, 

eastward to the TJralian Mountains, and it is supposed that 
ipi Valley is underlaid hy these rocks. 
i writers on Geology place the old red sandstone as 
J to the graywacke group, as it is often found io 
connection with them and nest above. Many include all the 
transition with secondary rocks. 



SECONDARY EOCKS. 

Q. Desorihe old red sandstone, mountain limestone, coal 
measures, new red sandstone, lias, o5lite, cretaceous or chalk 
group, 

A. Tho old red sandstone is lowcFt f the -ier'es ill is usu- 
ally of a red color, conglomerate or schisto e The mountain 
limestone next, and the coal measures interitiat hed with 
sandstone and shale uppermost. The coal meisuiee ire most 
abundant in the United States. One hasm m Pennsylvania 
is eisty miles long, two miles widp and one hundred feet 
deep. The anthracite of Eoi-ope, is found pnne pilly in the 
graywacke, and some suppose the graywicke fo hive been 
once coal, having lost its bituminous quahti s Coal is found 
in mica slate, in New England. la Sc tUnl it i found in 
the lias limestone. In Germany it is fount in thy of the 
tertiary strata. 

The new red sandstone lies next above the coal measures. 
The lias or argillaceous limestone npxt The ool te next. 
The wealden clay, sand and chalk last The ouhto con- 
sists of interatratified layers of clay magnesian limestone of 
yellow and various colors, variegated mails and clays, and is 
divided into three distinct groups ; upper middle and lower. 
The odUte is sometimes called roesfone, having smalt globules 
imbedded, resembling the roe of fishes. The oOlite group 
contwns a great number and variety of organic remains. 
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The cretaceous or chalk group consists principally of 
sand and sandstone in the lower parts, aad in England cbalk 
in the upper ; but in the United States the chalk is wanting, 
its place being supplied by ferruginous sand formation. 

Chalk is composed of pulverized carbonate of Ihne. Flint 
is found in the upper poi-fion of the beds, often in parallel 
position. The green gand of this formation is composed 
of a number of ingredients, silica, alumina, water, potassa, 
lime, magneaa, manganese, and oside of iron, and is used 
as a fertilizing maniffe. The wealden formation of this series 
is named fi'om the wealds or woods of Susses and Kent in 
England, and is composed of conglomerate, sandstone and 
limestone and clay, and is remarkable for the remains of 
fresh water and terrestrial animals. Similar beds are found 
on the continent and otter places. 

Q. What is a foi-mation m geology? 

A. A formation conasts of such rocks as are supposed to 
have originated under arailar circumstances in the same geo- 
lo^cal period. 

TERTIARY PORMATIO:!^. 

Q. Describe the tertiary strata, 

A. The tertiary rocks are divided into four hyers or 
groups of marine strata, separated from each other by strata 
containing terrestrial and fresh water animals The marine 
strata contwns remains peculiar to the ocean. Sorao geolo- 
gists give the uames of Bocene, Miocene, and old and 
new Pliocene to the different strata. The tertiary rocks are 
distinctly stratified and are supposed to be deposited by 
water and cemented by chemical agency as beds of gypsum, 
limestone and rock salt. The strata are nsually horizontal or 
slightly inclined. Among the varieties of tertiary rocks are 
plastic clay, limestone, gypsum, gi-een sand, marl, lignite, salt, 
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btthr-etone, tufa, calcareous and silicious sand. Some varie- 
ties are ooiieretionai'y and BUicious. The tertiary formation 
coyers more than half of Europe, and is abundant in the 
Southera and Middle States. It is nest Iwlow drift and 
contains luatiy peculiar organio remaias, and the beds of clay, 
sand, marl and gravel are more or less consolidated. 

lAgnite or brown ooal is found in the tertiaty stratas and 
is supposed to haye originated from peat. Jet is a variety of 

UlilFT OR DILUVIUM. 

Q. Describe drift. 

A. Drift is composed of sand, gravel, loose stones, pebbles 
and bowlders. When the bowlders are of great size they are 
called erratio blocks and lost rocks. Sometimes they are poised 
upon other rocks and are called rooking stones. The lowest 
of these strata are coarse materials, the next clay, then sand. 

Q. What precious stones are found in drift — what metals? 

A. Manyof the precious stones and metals are found iu drift. 
The diamond, the aapphu-e, the topaz, the ruby and the zircon ; 
also, platinum, gold and tin. Plumbago is supposed to be 
formed from anthracite coal, having undergone a change. la 
the Alps it is found in clay slate. 

Q. Define strike and dip. 

A. Strike and dip are terms used by geologists, and are Je- 
- fined by Prof. Hitchcock, as follows : "The angle which the aur- 
fece of the stratum makes with the pkne of the horizon is called 
ita inclination or dip; and the direction of its upturned edge 
is called its sfiike or bearing." The exposure of a stratum 
at the snrfiice is called, in the language of miners, outorop. 

Q. Describe moraines. 

A. Moraines consist of sand with pebbles, and oftener 
bowlders, sand and pebbles. These accumulations are very 
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ia New England. In Berkahire County, Massaoliu- 
Belts, newr Monument Mountain, and in New Marlboro', wbeie 
they are either extended or crowded in conical eleyations, 
some of them have deep cavitiea, " as if seooped out ty the 
hands of a Titan." Geologists suppose these to ha¥o been 
deposited during the period of drift, either by icehorga or 
glaciers at the bottom of an ocean. 



ALLUVIUM. 
Tte lowest deposits of the alluvial consist of— 

1. Sandstones, conglomerates and breccias. 

2. Apothemite. 

3. Chloride of Sodium, (sea salt.) 

4. Hydrate of Magnesia. 

5. Hydrate of Iron. 

6. Sulphate of Lime, (Gypsum.) 

7. Bitamen. 

8. Silicioua Marl. 

9. SOicioTiB Sinter. 

10. Coral Beefs. 

11. Caloareous Tufa, or Travertin. 

12. Marl, Peat, Sand and Soil. 

Q. Describe sandstone, pudding-stone, breccia, bog-ore, 
Mlicious marl, and ailioious sinter, 

A. Sandstone is cemented sand. When rounded pebbles 
are cemented it is called plum pudding-stone, or conglomer- 
ate. When the fragmenfa are angular, it is called breccia. 
Hydrate of manganese is called wad when found in low 
grounds. Hydrate of iron or bog-ore is deposited from water, 
that holds it in solution and it is a wonderful discovery that it 
is made of the shields of infusoria. The vegetable remains 
in bog-ore ai'C generally perfect petrifaetions. Silicious marl 
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is composed of the fossil silioious shields and skelutnus nl 
miorosoopic animals, called infusoria, or aaimalcula, that have 
lived and died where this substance was deposited. 

SilioiouB safer or tufa is composed of sihca, formed from 
the deposit of the water of Thei'md Spnuga Bieceia js 
sometimes formed of broken pieces of tin-, siutei njiscd with 

Q, Describe coral reefs — how built! 

A. Ooral reefs are composed of the caibonate of lime, and 
are formed by myriads of small animals called polyps. The 
polyps build the reefs in a circle, and continue their im- 
mense Btructnre until it reaches the edge or top of the water. 
Near the islands of Bermuda they extend several miles under 
water, so that it is impossible to enter port in a storm. Some 
of these coral islands in the Pacific ocean extend over a 
thousand miles in length and four hundred in breadth, and 
are found everywhere abundant in the Southern seas, so tjiat 
navigation is often obstructed. 

Q. Describe bitumen. 

A. Springs containing this substance are found in Asia, 
Europe and in the United States. In the island of Trini- 
dad, in the West Indies, is a pitch lake three miles in circum- 
ference. It becomes hard on the surface some seasons of the 
year at other times it is soft 

a Describe petioleum o lo 1 o 1 

A Petroleum and asphiltum m to b f the s e 
sub tance By bor n^ throu^jh the strata ove lying t tl e 
ly substance arises to the ■i ftice on the pr ne p 1 of hy 
Irostat pressu e * It the strita 1 elow is mpervious U e 
liq 1 Ri b tance wo 1 1 be securely depos ted f i ages 

Q Detct be arteb an wells 
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A. Artesian wolls aro nanied from being fouad at Artois, 
the ancient Artesium. Formerly the horiiigs were perfbimed 
by a continuous iron rod with a diill at the lower end, but 
recently the Chinese method has been adopted, consisting of 
a cylinder of iron, and a rope attached. The materials are 
hroiight up by means of borers with valves connected to the 
lower end. Wells for water have been sunk in France over 
1000 feet, and in the United States, 900 feet. 

Q, Describe tufa, stalactite, and stalagmite.- 

A. Calcareous tufa, or travertin ia deposited from ther- 
mal water and ia composed mostly of lime. It ia produced 
in abundance from Thermal Springs of ordinary temperature, 
as at Saratoga, N. Y. Sometimes it is precipitated from the 
water of rivers. Concretionary calcareous deposits formed 
in caverns ai-e similar to hifa or travertin. Those depending 
irom the roof above are called stalactite, and those from the 
floor are stalagmite. 

'Q, Describe mar!. 

A. Marl is of several kinds. Calcareous, alicious, alu- 
minous, and green sand marl. The latter is found Bome- 
tiinea below peat, and is of much value as a manure. It 
is said that by plunging a rough stick below the poat the sand 
will adiere ta it though covered with mud. The genuine 
marl may be detected by applying an acid. If it effervesces 
it ia genuine mar!. 

AUumal, or shell marl, consista of lime, clay and geine. 
It is usually a fine powder found beneath peat, or at the 
bottom of ponds. It contaiuiS the depoaita of lime from 
water, and small fresh water shells. 

Q. Describe peat— That of New England— What will 
dissolve the fibre of peat — What is geine — Peat bogs, etc.? 

A. Peat seems to be the product of cool and temperate 
elimatea, aa the vegetable matter of which it is eompnspd 
would decay too rapidly in warm countries to form pea.t. It 
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is composeil of imdecomposed vegetable matter mixed with a 
substance called geine. The best poat is destitute of fibres 
and forms, when diy, a fine black powder. The deposits of 
peat are often forty feet thick; Wood aehea or lye will dis- 
solve the vegetable fibre of peat for agricultural purposes. 
TheiP IS peat enough in New England fo make her barren 
wastes as fi-uitful as a garden. Geine is composed of sixteen 
atoms of oxygen, two atoms of hydrogen, and sixteen atoms 
of carbon ; and it is this substance tbat forms the richness of 
the western prairies, forming abundant cavbonio acid for the 
nourishment and growth ot vegetation. It is the opinion of 
distinguished chemists that vegetables are nourished solely by 
carbonic acid, and that geine acts no other part but to supply 
that acid. Peat Bogs are increased by the decay of a kind 
of moss of the genus sphagnum whose roots decay while the 
fop grows with new life. On the Shannon in Ireland, is a 
bog fifty miles long, and one-tenth of the whole surface of the 
island is covered with peat. The interior and eastern part of 
Massachusetts abounds in peat The iacrpise of peat is some 
times seven feet m thirty years Ligmta and bituminous coal 
•ue supposed to hive been formed of peat Trees haie been 
found standing in peat bogs and animals bavt. been piei^rvcd 
jtt them for a long time 

Q De-^nbe downs or danes 

A Downs or dunes are vast accumulation'! of sand They 
are composed of "iihca and destitute of animal matter and 
cianot sustain vegetatun unless animal or vegetable mit(«i be 
supplied 

Q WiU you define sfil! 

A Soil IS define 1 by Profes«oi IIitBh o k to be disintc 
grated and deeompo'ed rock with suih a mixture ot vegeta 
ble and animal matt«i that plants will grow m it He says 
also that it is composed generally of silica alumma lime 
m'^^si'i tnd iron in about the 'amo pi ijiortion that fh"y lie 
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founcl in the rocks. Silica is tie most abuntlant ingredient. 
The presence of animal matter is proved hy burning it off. 
It is estimated that lime foi-ms one-seveuth of the crust of the 
globe, and that ailiea forms nearly one-half; alumina one- 
tenth ; magneMa forms but a small part, but is widely diffused. 
Water and congelation set very powerfully upon rocks and 
soil ; mechanically in getting between the pai^ioles, and chemi- 
cally in dissolving the substances that tliey contain, eo that the 
rocks ai'e wearing away, and not iacreasiug &s some unlearned 
persons suppose. It is true, however, that in some few locali- 
ties the alluvial does form into rock. Particles of iron are 
forming ores in some places. As the soMd strata wears away 
the fragments ai'C carried by water to lower parts and deposited 
in the form of sand, grave!, clay and loam, but all such deposits, 
consolidated or not, ai-e denominated alluvium. 



AVATER. 

We see the overflowing benevolence of the Creator in 
all His works, but in nothing more perhaps, than in the dis- 
tribution of water and ia the mode of rendering it subsei-vient 
to the condition of living beings. The ocean is preserved by 
salt and by being constantly in motion liom the heated to the 
frozen seas. How beautiful and refreshing are the springs 
and fountains of the dry land, and the laughing streamlets of 
the rocky glens. 

Q, Describe subterranean streams of water, 
A. The arenaceous rocks allow the water to percolate through 
them, but some of the argillaceous strata are almost impervi- 
ous to it, so that a perfect reservoir is formed above the latter 
Strata, When borings fail it is not always because no wafer 
stratum is reached, but because the water stratum is not high 
enough above the surface of the place of boring, When 



bt Google 



so ALPHABET OP GEOLOGY, 

such BiibteiTanean streams of water lie so liorizontally they 
can only be brought to tho eurfaM by forcing pumps. 

Thermal Springs contain silicia and deposit it. Other 
waters do not hold it in solution. The hot springs of Iceland 
have deposited silicious matter a mile in diameter, and mMiy 
feet thick. Thermal waters are not confined to voloanio re- 
gions hut are supposed to be heated by the same agency of 
internal heat. Hot springs are found on the Alps, Pyrenees, 
Caucasus and the Ozark Mountains. In Germany thermal 
waters have been reached by artesian wells and used to pre? 
vent the frost from stopping machinery. Tbe silex deposited 
is called silicious sinter. Other mineral substances besides 
silica are also contMned in the wafers. All waters filtering 
through the rocks contain, more or leas, mineral matter. 

Many springs emit gases. Chalybeate springs contain iron; 
cupiferous springs, copper; saline, salt; calcareous, lime. 
Every known mineral may be carried by water and depodted. 
Mineral springs esert a twofold influence upon rocks, first by 
dissolving them, secondly by depositing the mineral matter in 
its course, and upon the bottom of seas, lakes and oceans, 
and by the difference in the character of the deposits the 
student can see why the rocks differ in the same geological 
period. Chalk ma,y have been depositing in England while 
sand and clay beds were forming in New England. Hitch- 
cock says, "the ferru^nous sand of this counti'y corresponds 
with the chalk formation of Europe." 

Springs are perennial when deep seated, intermittent or 
shallow, when they flow from sand or gravel. Springs act 
mechanically when they cut out chancels for themselves, and 

QnESTiONS. — Describe tliermal or hot springs. Describe otlier 
springs. How do springs jiffect rocks t Do the deposits form dif. 
ferent rocks 7 What does Prof. Hitchcock aay of the ferruginous 
sand of this cornitry 1 "WTien are springs perennial 1 How do they 
act mechanieally and chemically t 
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eliemioa!ly when they dissolve portions of the rock through 
which they psuas. Eain water goaoraUy contains eai'bouic acid 
and ammonia, and other ingredients. The rain that falls in 
a year is varied, but generally ranges fi-oni twenty or thirty 
inches to several feet. In tropical regions rain is periodical 
aad faUs for several weeks at certain seasons, giving lise to 
inundations, and the melting of snow and ice from mountain- 
ous regions render the floods destruofive in their course and 
carry away soft earth and often trees, rooks and such animals 
as may he entombed in the debris. In the early ages when 
gigantic plants grew in northern latitudes, streams must have 
been mnch larger, carrying silt and debris on a much larger 
EoaJe, forming plains and deltas, modifying the surface of the 
earth and preparing it for future habitation. 

The water from snow and rain sinks into the earth and 
passes out through rents and fissures to the surface where it 
forms springs, lakes and rivers. 

T^des rise and ebb ttom four to forty feet enter into rivers 
many mites mingling the fi-eah water with marine deposits. 
As at the present time, so in ages past, and the student can 
readily perceive why marine and fresh water fossils are 
mingled in the sedimentary strata. Waves also affect the 
surface of tlie earth's crost by tearing down soft cliffs year 
after year and forming land In other places. Kivers fonii 
land very rapidly in sonic places. lu draining the sur- 
plus waters frOm the earth, they often form the shape of 
the Greek letter A at their mouths. The mouth of the Po 
has gained eighteen miles in two thousand years ; the Nile, 
two hundred and fifty ; the Niger one hundred and seventy. 
The deposits from the waters of the Rhone form on the shores 

QcTESTioNS, — What does rain water contain? How much rain 
fells annually ? Wliat effects do inandations protlnce 1 Wliat in 
early agee ! How ai'e springs formed ? How do tictes afffect set^i- 
mentarj rock? IIow do waves affect tlie eartli's crust? Rivers? 
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of tba Mediterranean solid crystalline rock. The mud of the 
Ganges discolors the waters of the Bay of Bengal the dis- 
tance of sixty miles; and that of the Amazon, three hundred 
miles. The land formed by the sediment of the Niger is 
estimated at twenty five thousand stiuare miles, and the 
amount of silt brought dowQ annually by the Ganges is sisty 
times heavier than the largest pyramid. By these deposits 
the geologist sees clearly how the secondaty series of conglom- 
erates, sandstones and shales were formed. 

Currents in the ocean represent rivei-s on the land by a 
continuous mO¥ement carrying bodies to a great distance. 
lUvers not only cut through solid rock, but fill up their own 
beds with sediment, as the Mi^issippi. The bent strata is 
the natural channel for rivers, yet when obstructed they force 
their own way. The Nerbuddah, in India, has scooped out a 
channel in basaltic i-ock one hundred feet deep. Conglomer- 
ate rock in the Alps has been scooped out at the depth of 
seven hundred feet. The channel in Niagara River is one 
hundred and fitly feet deep the distance of seven miles. The 
cataract has receded fifty yards during forty years. 

The water that comes from the mud and stream of volca- 
noes, may be produced in two different ways. Water may 
find its way to a heat srif&cient to convert it into vapor, and 
it may be formed by the union of osygen and hydrogen in 
the internal cavities of the deep-seated fires. There are three 
hundred and three volcanic venta- Two-thirds are upon is. 
lands, and the remainder near the sea, with the exception of 
those in Central Asia and in Mexico. Only a few volcanoeis 

Questions, — Do some rivers deposit lime and others clay "i 
Wliat rivers Jiavelai^e deltas at their mouths? Are ocean cur- 
rents like rivers ? Where the current is not swift, do rivers deposit 
debris in their own beds "i Are the bent strata of vallej-s the natural 
channels of rivers^ Do they sometimes cut away rocks? Has 
Niagara worn tlie reeks? Can water be formed in volcanoes': 
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are eonstaatly active, the eruptions on an average being only 
about twenty a year. The volume of water ejected has not 
been estimated. A few volcanoes are never quiet. Strom- 
boli, one of the Lipari islands, Villarica iit Cliili, Popocatapetl, 
in Mesico, and one in Lake Nicaragaa, are constantly burning. 

The history of JoruUo in Mexico is very interesting. On 
a plain one hnndred and forty miles from G-uanaxuato, flames 
were seen bursting from the ground, and fragments of burn- 
ing rock were thrown to a great bight, until a mountain was 
raised sixteen thousand feet above the plain, snrronndod by 
ax volcanic cones of less hight. In 1819 an eruption oc- 
curred, and the ashes fell many inches deep, one hundred and 
fifty miles distant. Humbolt visited the plain of Malpais on 
which Jorullo stands, twenty yeai-s after the first eruption of 
1759. Previous to the etuption, hollow sounds were heard 
under ground, and slight earthc^uakes occurred. The whole 
region is volcanic. 

A volcano on Hawaii, one of the Sandwich Islanil'*, is 
worthy of description. It is situated upon an elevated plain, 
tea thousand feet above the level of the sea, at the base of a 
more elevated part. Two steep terraces surround the crater, 
from one hundred to two hundred feet high. The outer one 
twenty and tho inner oae fifteen miles in circumference. The 
inner rim is ten miles, and the vast molten lake is a yawning 
gulf, sis miles in circumference, and one thousand, five hun- 
dred feet deep. In 1840 an eruption took place. The lava, 
after partially filling up the crater, found a subterranean pas- 
sage eight miles under ground, and flowed on the surface to 
the sea, a distance of thirty-two miles. A kind of volcanic 
glass, called by the natives Pele's hair, is formed by the 
wind, as it catches the molten waves, and spins them into 

Questions. — How many volcanoes are active 1 Mention some 
that are never quiet. Tell tlie history of Jorullo in Mexicio. How 
large is a volcanic eraler on the Sandiyioli Islanded 
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threads wliioh are found hinging ipon tbc siles of tlie liter 
Before the inti-oduction f Chiistianity Pel wts reg leil 
by the natives as the divmity of the volcanic niountiin 
lava, when cooled is a nnn condi ctoi of heat *io that a 
Btratum of ice may remain foi ytars under new ejeetel lava 
and ashes, which in turn iie coxored with anow an 1 ice the 
mountain forming as it pierces the clouds, d eontinnal reser- 
voir of melting sn w an 1 erndensing vapor, 

PALJilONTOLOGY. 

[I'ropei" questiona will be suggested to tlie instructor wlio reads 
over tlie foUowiug pages.] 

Paltsontology is a description of organic rewains. They 
are of two kinds, /ossi7s that retain some of tbc original, and 
petrifactions which do noty and are divided into threeclasses: — 
Mabime, Fuesh-watkb and Tereestrial. Tho first, or oldest, 
are found in the graywaoke, and consist almost entirely of 
marine skeUs and zoophytes. . The fossil zoophytes are an es- 
tensive class of marine animals, and distinguished by their 
simple aud radiated structure differing from the present ex- 
isting species. They are found as high as tertiary strata. In 
this marine class are found tho encrinite, of which thirty 
different species have been taken from the coal formation. 
The encrinite had a cup-like body, and waa-fised to other 
substances, and only moved as. far as it could bend its flexible 
body, which conasted of Uttle bones forming a column. On 
the top or marj^n of the cup were five artieulated arms, di- 
vided into many fingers, surrounding the month. The num- 
ber of bones composing the head was twenty-six thousand, 
and the whole apparatus of muscles three hundred thousand, — 
a number gtealer than any other animal. (Man has two 

a lava when cool a con- 
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hiindretl and thirty-two mascIeH and two-hundred and forty- 
one bones.) 

Polypana (polypina) are the small radiated animals that 
build the coral reets. They are attached to their stony habita- 
tions in various forms of radiation. The body is not flexible 
-like the eocrinite, but they obtain their food by small hairs on 
their margin, which they move rapidly, forming currents of 
water which bring food to their mouths. Their structures rise 
symmetrically, as if influenced by one instinct of a compound 
animal. They are multiplied by divisions and buds called 
gemmiiles, which, falling away, form distinct animals. (It is 
a angular fact that the fosal remains iii the colder climates 
are most like those now found living under the tropics.) 

The greatest part of organic remains are of marine origin ; 
even the fresh water and terrestrial relics have mostly been 
deposited beneath the o ean The th cLne s f the foa. 1 ter 
ous strata in Gtreal B ta n 1 as been a ce ta ned to be s z 
mUes, and that two-th da of e rth rocky c "ust s foss t fer 
ous. The Alps and Pyrenees ab unl n amnal renans 
eight thousand feet, inl tie \. le fourteen thousaul feet 
above the level of the sea The o oj c an nal ula a e 

very, abundant. One grannwltf kjd od 
thousand of one spec es cly 

Non^Fossili/avus Slratiji d T I 
GneisB. 
Mica slate. 
Chlorite clay. 
Quartz rock. 
Hornblende. 



Dl n 
T ny a 
Crotaeeoua group. 
Wealden rocks. 
Oolitic group. 
New red sandstone group. 
Coal measures. 
Carboniferous limeeloue. 
Ota red sandstone. 
Graywaete, (cambrian 
and Silurian.) 
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Infusoria can only be eeea with a powovful glass. A 
Prusaan naturalist has described seyen hundred and twenty- 
two living species, which swarm everywhere, oven in the 
blood of healthy animals. These wiimalcula have their 
softer parts protected by a shield or skeleton which is not 
changed hy the strongest heat, so that they remain entire in 
the rocks, and their organic structure can he seen hy micro- 
scopic views. The remains of fossil shields of infusoria 
forms the scum upon springs of water, and in the marl found 
beneath peat. 

Articulated animals. — These belong to the second class 
of fossils, and are not numerous. They are distinguished 
by having their envelopes connected by rings. Insocts, 
spiders, scorpions, crabs, lobsters and angleworms are of this 
class; also the trihoUte, which does not appear above the 
carboniferous strata. The tribolite had numerous eyes, which 
are perfectly preserved in graywacke rock. 

The description of fossil shells (being of rocky material,) 
belongs to geology. The science of oonckohgy embraces the 
molluscous division of the third class of fossils, and includes 
such animals as are destitute of spinal marrow or articulated 
skeletons, but whose muscles are attached to a calcareous 
covering called a shell, or to a soft skin esternally, and to 
& hard body within, analogous to a shell. They are the most 
abundantly diffused among living animals, and the great 
number of their remains ,in the rocks prove either that they 
were more abundant in the rocks of ancient time, or that 
they were more easily preserved. The nautilus belongs to 
this class, and with the exception of one or two spedos, the 
nautilus and other chambered shells have disappeared from 
the earth. The ammonite was a spedes of nautilus, and 
some have been found four feet in diameter. The cwttle-jlsh 
(loligo sepia) has a bag within its body, ftora which the sepia 
nsed in pdnting is obtained. It has also an internal bone, or in 
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some Species n tbin cartikginous substance resembling a quill. 
A lady in England has discovered both the ink and quiU in 
a fossil state, in lias limestone, and the ink in the fossil state 
made the best of sepia paint. 

The spirifer and •producta were bivalve sheila and are 
found as high as the new red sandstone above the carbonif- 
erous rocks. The terehralula is a bivalve and found in the 
graywacke and in al! fossiliferous rocks, and among living 
moliusca. 

Vertebral animals are divided into fow tribes; fishes, rep- 
tiles, birds and mammalia — the noblest division and last of 
created beings. 

The science of Ichthyology embraces the fish tribe. Fossil 
fishes are found in all the fosaliforous rocks from the gray- 
wacke upwards. Agassia divides fishes into four orders, ac- 
cording to the character of their scales. The fosdl fishes 
change abruptly in all the great geological formations, each 
new formation having a new creation of some of its living 
tribes of fishes ; and of its seventeen thousand different 
species, none are found in onr present waters. 

Reptiles, the second division of vertebra! animals, were in 
ancient times remarkable for their enormous size. ' Dr, Buck- 
land divides the ftissil saurians into terrestrial, marine, flying, 
and amphibious; "fit oompanions for the kindred reptiles 
that swarmed lu the seas and erawled on the shores of a 
turbulent planet." Tortoises and crocodiles have been found 
fossil ia all formations above the coal formation, 

Oinithohgy is a science that describes the birds — the 
third division of te tebtal animals Many species have been 
found fo^ail 111 dduvium, tertiary and wealden formation. 
Impressions supposed to be the tncks of birds are found in 
the led sindstcne ot the Connecticut river. 

Mammalia the fouith ind last division of vertebral ani- 
1 h in lul 3 mm i,t the heil Th fobi-il mammalia are 
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found mostly in the tertiary strata and drift. Thoy are princi- 
pally of existing speciea. Many remains aje found in caverna. 
Some caverns have been uaed as sepukhrea, and the hones of 
man are mingled vrith ihose of animals, pottery, and relics 
of a rude people. In the northern pai'ts of Europe, Asia, 
and America, an extinct speciea of the elephaci, called mam- 
moth, is fonod in a foasil state. One was found encased in 
frozen mud and ice on the northern shore of Siberia, with 
hair and softer parts preserved. Its hair consisted of hlack 
hvistles fifteen inches long, with wool of a reddish brown color. 
It is DOW in the museum of Natural History in St. Peters- 
burg. Its length is sixteen feet, bight nine feet. The bones 
of one hundred mnsfodons and twenty elephants have been 
dug from the Big Bone Lick of Kentucky. Animals ap- 
proaching nearest to the structure of man have been found in 
a fosaU state, in drift, in India, and in tertiary strata in 
Franc*. The fosdls were a gigantic speciea of monkey. 
Bodies of men* have been found in rock of recent forma- 
tion. Tracks of enormoua birds and animals are fonnd in 
many places in the United States and in England. In the 
red sandstone of the Connecticut, impressions of raindrops or 
hail are seen, so beautifully impressed that the beholder may 
discern the direction of the wind. 

The science of geology^ how beautiflil to tell, 
And mark the rficords of Bie past on fossil plant and shell. 
Our thoughla go back in sympathy with a.11 ttat living train. 
But nothing links them to our hearts, like impress of the rain. 

Plants. — Sis hundred fosal plants have been found in the 
rocks, of which the alg^ or seaweeds are the lowest. About 
the same number of aubmariiie plants are found in the ocean 
at Ihe present time. Mosses or mmci are but rarely pre- 
served in the rocks, on account of their delicate structure. 

'One may be seen in the Biitlsh Miiseunl. 
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Jfems or jilices are very abuadiint, and were equal io size 
to tho=e now growing in the warmest olimes, whioL rise to fifty 
fLct Two hundred species bave been found in the coal for- 
matioa of E uope only about forty living species grow there 
now A yeiy interesting fossil plant is found belonging to 
the dub moss tribe called lepidodendron, wLlcli fills the 
chisra between floweiless and flowering plants better than any 
eii&ting species It is found in the coal formation, forty feet 
m length Thirty four species are described, and the whole 
gf nus IS estinct 

Manj beautiful and interesting fossil plantsoconr — among 
whiLh IB tbo cycadsm family, a link between the palms, ferna 
and pines Ihey weie very abundant in the time of the coal 
f Drmition and some ppecios now exist under the tropics. 

How strangely imposing must the world have appeared 
duiing this piriod with such gigantio and luxuriant Tegetatioa. 
Surely the Omnipotent Creator was laying up a bountifu! store 
ttr the hi ing iges that were coming. Some ewppose that as 
few animals were livmg then that the atmosphere was more 
highly charged with carbon, which caused the plants to grow 
lai'ge, also that warmth and moisture were greater at that time. 

Sonjc of the foot-marks of tortoises and crocodiles are sup- 
posed to have been formed upon the bottom of on ocean, be- 
fore the continents were raised above the water. That the 
cimtinents have been covered by the sea is very conclusive, as 
the tops of the highest mountains bear evidence of having 
been submerged Pieces of coral reef and shells are found 
on the Oatskill Mountains. Large shells of unknown species 
ars found in boring for artesian wells, in Alabama and Mis- 
siiisippi. 

Many wonders occur e\-erywhere. Mght species of birds 
have been found in a bed of gypsum near Paris in France. 
Flies and other insects are found perfect in amber. Forests of 
standing trees imbedded in stone aro found in many .places ; 
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one under an ancient city in Italy. Beneath these forests are 
heds of shells, and heneath these shells again vegetahle re- 
mdns abound, showing that the land has heen successively 
suhraerged. Ancient Eome was founded upon a marine for- 
mation oorered with volcanio products. Submarine volcanoes 
often form islands in the sea, which sometimes are again sab- 
merged. A volcano in the Indian Sea shook the earth thou- 
sands of miles, and filled tbe air with ashes two hundred miles. 
Cotopasi once ejected a piece of rock of one hundred and 
nine ouhic yards the distance of nine miles. This shows the 
greatness of the power that could raise islands and continents. 

The atmosphere to the reflective mind is one of the greatest 
wonders of earth's creations. Portions from highest accessi- 
ble elevations have been analyzed, and foucd (o be the same 
as that in the valleys. There is something strangely beiiuti- 
ful iu the union of the elastic elements walking hand ia hand 
everywhere, supplying the infant's breath, lingering with the 
dying, mru-muring in the soft winds, whispering in the breeze, 
and howling in the tempests ; yet it is the same purifying ele- 
ment, although over earth's surfece milhons of flres lu'e con- 
suming oxygen, animals aie eshaling carbon, and volcanoes 
are pouring forth all sorts of impure gases. Surely the 
atmosphere was formed by a beneficent hand. 

But whence comes the saJtness of the seas? Geologists 
do not tell us; so we wiil hazard the opinion to say, that its 
soda came from the felspar that was washed ft-om the wavy 
gneiss, leaving the refuse to form into mica-slate as the con- 
densing vapors began to cool upoa the molten nucleus ; and 
that Pluto assisted Neptune tO pi-ess, bend, contort and fold 
the mica-slate. No one can observe the mmgling of the dif- 
ferent strata of granite, gneiss, and micsrslate, without being 
reminded of fire, and by examining gneiss and mica-slate we 
find that the aggregate portions of which they are composed 
have been worn by the attrition of water. They speak a lan- 
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guage not to be misfakon ■ and the ^dimentaiy rocks above 
with their alte nations of ro k an I ml: e liieU fossils g ve us a 
correct history of jjlanet Earth s noe that eaily [ enod 

It is believed thit the inten r of the earth b cr ist ons stg 
of immense ca te^ as neven a"! the uter glole anl that 
tlie nucleus i& not yet cooled and that the ea th is enla ging 
outwardly fiom the ¥ol^n c nnt"r als ch as gaae wat i 
ashes, and la\a that aie b me by the waters and the w ads 
over earth's « irfa/?e 

"We may safely rely upon the changes that are taking place 
in nature at the present time, lo explain what has taken place 
in past time. The history of the world as written in the rocks, 



earthquakes and volcanoes ; as well as esistence of calm still 
waters. 

The earth being an oblate spheroici — its diameter shorter 
&om pole to pole — pioves that it was onee in a fluid or semi- 
fluid state ; and its pi'e^ent active volcanoes also prove that 
there still is deep-seated, internal Are. The earth, as a whole, 
is five times heavier than water, and its rocky .portions must 
be very equally balanced to roll over at the rate of about one 
thousand miles an hour and speed its way m its yearly path 
at sixty eight thousand miles an hour withont distuibing the 
tides cnrreuts or streams of water It is thought that the 
nameious islands that dot the Southern Pacific Ocean are the 
remains of a submerged continent and thit it might have 
been ciusei by the raiamg of the An lea k.t the present 
time 1 lands ri e anl sink in the ocean and it is not stiange 
that Idrger piece of land should be subject to the same jhe 
noraena when the earth s crust wis much thinner than xim 
By some law of nature probably the necessity tt evapoiation 
there is more witer than lind It is calculated that the 
greatest dtpth of the Atlantic Ocean is nine miles anl the 
mein de[ th of ill w itei th ^e mile' The I ighest mount\in« 
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are nearly five mH d the mein tin-lit of the dry land two 

miles. So that if h g 1 pi 1 h 

original position, anlhmta lid 1 

the caverns of oo 11 d b wl 1 ■f ce f h w 11 
be covered with te N 1 1 to ! b po 
vapore woaM rise Iwwillh hdw f ti 
again, when dai'kness covered the 5eep, and the Spn'it of God 
moved upon the faue of the waters. Then — 

Man had not lived to see the dripping earth 
Come Bwelling from the sea — wilh barren clifis 
Scathed hj internal firea, -and brolten ap. 
And fitr along the range the lava liot 
Flow cooling down the aidea, and burying deep 
The myriads of living Imbes of ancient sea. 

Man had not lived to see 
The cereal blade — the dark green plant of huge 
Gigantic size ; llie trees and monelrous ferns 
Waving in gaasy carbon, dense and damp, 
Fit only for foul reptiles crawling low 
In dark and fbtid pools or dismal sliade. 
Man had not lived when new Earth writlied and shook 
In her primeval birth to form llie dark 
And shining rocks * to hless the nobler tiibes. 
Hail brighter day 1 when the acacia's bloom 
And orange grovea aent fortli their Eweet perfume 
And juicy fruits became the food of man. 
Thanks unto Thee O God 1 that now Thine own 
Blest teeming millions love .and praise Thy name. 

"Coal foiination. 
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Go ask the rocka and Bible, 

Search everj where for light. 
And letUie searcli go deeply down 

Into the Bliades of night ; 

Down in the depths of cayerns 

Where fishes have no eyes. 
And in the vault of heaven 

Wliere planets set and rise ; 
Down in the depths of ocean 

Where grow the tangled weeds. 
The algie and the corai. 

And plants tliat have no seeds. 

You'll find them, in the strata, 

Go, look witli reverent view, 
For in the lime's old, rocky bed 

They're sprinkled Uirough and through. 

By lakes an^ springs and rivers. 

We read, in lettered lines. 
How many years since grew Uie oaks. 

The cedars and the pines. 



By every upheaved n 

In every dark ravine, 
Where runs the ancient fonntain 

Marking the lines between. 

Float on old earth in brightness, 

For every moon shall tell 
How Inie Old Time has marked thy ago 

In every roeky cell. 
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Then let all praise be given 
To Ilim who rules above, 

Thnt of the soft and genial earth, 
God fa8}iioned man in love. 

That flowers sprang op in beauty, 
And the sweet magnolia bloomed 

Over where slept tlie mastodon. 
And cbleffains were entombed. 

That since the same bright era, 
He made the palms to wave. 

And spread the cereal grasses 
O'er Eve and Adam's grave. 

Hark 1 hear the tratnp of miilious 
Upon the green earili spread, 

The din of mighty citaes 
Ahove the auuent dead. 



WHO MADE THE WORLD? 



Oh 1 who hath made this beauteous world. 

So splendid to tlie sight — 
And who hath o'er our heads unfurled 

Sach brilliancy by night 1 

Famed Chance, thou sceptic's god— didst thou create 
The earth 1 and with thy mighty strength didst thou 
So permanently fix this mass of matter, 
So vast in its extent, bo high, so deep! 
Mysterions Chsiice — didst thou create the hills 
And vales, and elevate the mountains high 1 



bt Google 



AND ELEMENTS OF MI^'EEALOGY. 4i 

Didst thou spread forth and beautify the pkin, — 
Sorm trees so perfect in tlieir symmetry 
And animals more perfect Etill; and lierbs, 
And shrubs and flowers so sweet, tliat border on 
The stream, and deck tlie woodlands wild ? 
Didst thou create the rays of light tliat shine 
So brilliantly upon this lovely earth ; 
And e'sn the sun, and stars innumerable^ 
Oh ! Oh 1 how much for thee lo do I And yet 
Create a moral world— the miud profound, 
With reasoning powers, and tlionght, and will I 
Too much— 1 never can believe thou didst. 
Ah, no I All things were never made by chancei 
For lo, the name of God is plmnly stamped 
Upon Creation. The smallest tea^et 
Light trembling in the wind, is but a tongue 
To talk of Him. In low and murmuring sounds 
The summer breeze, comes whispering io tlie soul ! 
The frees, the meadows bright, the streamlet near 
And every pebble on the watei^s edge. 
Hath each a silent language infinite. 
The waterfall, the tempest and the storm. 
Only speak more fiiUy of his greatness : 
The seas that send tlieir watery vapor forth 
Condensed in clouds and rain, to bless mankind — 

Extensive forests, and the boundless ocean — 

All, aJI speak of their Great Originai. 
Hath any viewed the broad-spread lake, and cast 

A look upon the other shore, and kept 

Their thouglits on earth? Ah, no I the immortal mind, 

Unbounded thought, did not stop on the shore 

And linger so unnaturally on earth — 

But bounding thence, e'en to the shore of time, 

It glanced the region of eternity — 

And spirit-like oommnned witli spirit near 

Its ever glorious and native home. 

Hath any stood on mountain ciiflfe and thrown 

A ftr and lingering gaze o'er nature's scenes. 

Til! awe and admiralion filled the mind. 

And felt not there a consciousness of GoiJ ? 

Hath any stood beneatli the ethereal arch 
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Of Heaven at evening's hour, when thousand staas 

Iiooked down upon our tavored earth, with all 

Its wonders deep, and bteSiiii^ lat^e sjid full. 

And felt not there to bow in reverence to 

The God of such Immensity— to yield 

Bis heart to him wlio hath a right lo ail ? 

Thou ohild of this blest sphere turn, turn, and view 

Thyself, Ihine own immortal self — seareb deep, 

Aud when thy soul is freed from sin and guilt. 

Then thou wilt know the Iriith " Thwe is a God." 

Thoult hear him speak in all his handiwork — 

And know he did create the earth, the heavens, 

The Btar-clad milky way, and all that 's placed 

Beyond Ihe narrow reach of finite minds. 

And though I cannot lathom alt hta works, 

And all things know ; yet I'll believe there is 

A Great First Cause, and I will henceforth learn 

To gaze with new delight, on Nature's works— 

And prMse with holy reverence Nature's God, 

I then will call this God my father too. 

The great Redeemer of a fliUen race 

Who deigned in pity and in love to lay 

His royal splendor by, and take upon 

Himself the burden of a guilty world. 

In human nature's humble garb he comes 

To bring tlie lost ones of this lovely earth 

Back to their native Paradise and Heaven. 

He bore the guilt of aJl men on the Tree, 

And rose friumphant o'er tiie grave and deaQi, 

To o^r pardon even to the worst 

Of Adam's fjillen, wretched, mined race. 

And now he stands in meekness all arrayed 

Holding the ^golden crown of righfeousaess 

To place upon the brow of those who come, 

A crown, to glitter, when the crowns of kings 

Shall fede away,— when earth shall slop its course, 

And sun, and moon, and stars are hlotted out — 

When the htst trump shall -sound, and kingly s^nta 

Shall meet their blest Redeemer In the skies. 
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Abnormal, development of structure or fonn contrary to regu- 
lar law. 

Actynolite, color green of various shades; lustre shining, and 
sometimes glossy. One-half silica with m^nesia, alum- 
ina, lime, oside of iron, chrome, manganese, potash, and 
water. Brittle, hladed and other varieties occur in tale. 

Acroffens, plants that grow from their aummita, as raossos and 
ferns. 

AciculaT, long and sJender crystals ; from the Latin, a needle. 

Acuminate, comiag to a long point. 

Adularia, a variety of felspar of pearly lustre, reflecting va- 
rious colors, and is sometimes named moonstone;. 

Affinity, force hy which elements combine. 

Aggregate, many kinds in one mass, aa in pudding-stone, 
granite. 

AgaimatoUte, a variety of soapstone containing potash, lime, 
alumina, silica, and water. 

Agaric iMneral, rock milk, a variety of spongy marhlo. 

Agate, an aggregated variety of quartz. 

Alabaster, compact, translucent gypsum, or limestone ; a drop 
of acid will effervesce on the limestone but not on the 
gypsum. 

Albiie, is felspar containing soda instead of potash. 

Alg<e, sea-weed of lowest order. 

Albin, an opate white crystalline, laminated earthy mineral. 

AUanile, a rare mineral in granite of greenish and yellowish 
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brown color, composed of oxide of cerinia, oside of iron, 
lime, silica, and alumina. 

Alhy, a combination of two or more metals. 

ASuviai, washed or brougbt together by the action of water. 

Almandine, precious garnet. 

Alum, sulphate of alumina and potash. The artificial ia com- 
posed of alumina, svipAurio acid, potash and water, and is 
made by heating the alum stones in a wood fire and 
throwing them into water while hot. The water is boiled 
and allowed to crystallize. 

Alum slate, color blue,' green or iron black. Composed of 
silica, sulpliur, carbon, alumina, lime, iron, potash and 
water. Lebanon Springs, N. Y. 

Alum sione, color grey, brown or reddish white j found near 
volcanoes. 

Alumina, the base of alum and is not found pure in nature, 
but is found in soil and alum rocks, united with sulphur 
or other ingredients. 

Amalgant, a combination of mercury with other metals. 

Amber, a fossil vegetable resin, yellow, or greenish brown, 
occurring in nodules of various sizes, electric by friction, 
and shining with a resinous lustre. In Prussia a mine of 
amber is found under a stratum of trees, partly decom- 
posed and fifty feut in depth. Some speeimens have 
been found neat Trenton, N. J., in lignite. 

Ambligonite, greenish white in rhombic prisms, containing 
lithia, alumina, phosphoric and fluoric acids. 

Amethyst, violet quartz, silica, alumina, iron and manganese, 
found in many places in the United States. 

Amianlhoid, olive green, fibrous, fiexible and elastic, silky and 
shining, sUex, lime, magnesia, iron and manganese. 

Amianihus, a variety of asbestos resembling flax or fine silk. 

Ammonites, fossil shells that resembled the nautilus. 

Amorphous, without form, not crystallized. 

Anaicime, white, gray, yellow and red. Occurs in primitive 
and trap rocks. Crystallijies in cubes. Composed of 
silioa, alumina, soda, lime and water. Found near Pat- 
erson, N. J., in greenstone. 
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Anaa^witL, purplish red; scratciies quartz, hardness and. spe- 
cific gravity, greater than felspar. In primitive rock, 
alumina, potash, silex, oxide of iron. Found in Anda- 
lusia m Spain, in France, Saxony, Ireland, United States. 

Angle point or corner where two lines meet. 

Anhydiite, a variety of gypsum that contains no water of 
ciystallizatioti. 

Anhydrous, without water. 

Anihiacite, color grey or jet black, shining with metallic histre, 
often with rarioua colors, composed of nearly all carbon, 
with a small portion of alumina, iron and silica. 

Anticlmal axis, dipping of strata in opposite directions. 

Aniammal silver, a rare mineral found with the ores of ailyer. 

4.iihmo'ny silver white, lustre shining, found in crystals and 

thm plates, in Harwinton, Connecticut, with sulphuret 

Apalite phosphate of lime, various pale shades, translucent, 
vitreous, yields to the knife, found in primitive rock with 
girnets, quartz, fluor, iron and other minerals, composed 
of neiily equal portions of phosphoric acid and lime. In 
New Jersey and other states. 

Ap}i.r>t , a soft pearly variety of carbonate of lime, in cavities. 

Aphme a dark brown variety of garnet. 

Apophylhte, rose, green or brownish white, luster shining, 
transparent or nearly so, structure like selenLte. One 
half silica, one-fourth lime, potash and water. 

Aragontle, a species of carbonate of lime, translucent in 
crystals, green, gray and yellowish white ■ first found in 
Aragon. 

ArbortiscenI, to grow like a tree. 

Arenaceous, full of sand. 

Argentine, color white, sometimes reddish or light gray, m thin 
curved plates, translucent, a soft variety of carbonate of 

Argillareous oxide nf iron, bluish gray and brown, earthy 
fracture and yields to the knife, common in secondary 
rocks, iron, alumina, silica and carbonio acid, carbonace- 
ous matter and lime. 
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ArgiUaceoits, consisting of clay. 

Arsenic, gray, yields to the knife brittle ; found in primitiTe 
rock with oars of cobalt, silver and other metals. In its 
piire state it is said not to be poisonous, but deadly in 
all its mixtures. 

Arsettiale, a mineral united with arsenic acid. 

ArtteiiltUed, jointed. 

Ardcalaior, eeoond branch of the animal kingdom. 

Ashestos, white, and -various shades of gray; yellow and green, 
fibres, translucent and shining; found in serpentine, 
silex, alumina, magnesia, lime and oside of iron. 

Aepw:agus stone, transparent, shades of green cryatals only, 
over one-half lime and phosphoric acid. 

Atolls, coral islands with a lagoon in the center. 

Atom, simple element. 

Augite, dark green, brown and yellow, gray and white, luster 
glimmering, occurs in crystals and amorphous, in primi- 
tive rock and composed of silica, lime, magnesia, oxide 
of iron and manganese. 

Automolite, a gem of dark green color, composed mostly of 
alumina and oside of iron with silex. 

Axis synclinal, dipping of the strata towards each other. 

A^ite, beautiful blue translucent crystals, more thar one- 
half alumina, with lime and magnesia and oxide of iron. 

Barytes, a poisonous mineral, never found pure in nature, and 
is obtained from the sulphate or carbonate. One species 
is found in Missouri lead mines, composed mostly of sul- 
phate of barytes with a small proportion of lime, alumi- 
na and oxide of iron, used for paint. 

Basalt, dark gray, brown and bluish black; fracture coarse 
grained and uneven. It is sometimes porpbyritic con- 
taining q^nartz, hornblende and other mineral Bubatancea, 
composed of silica, alumina, 3ime, magnesia, aoda, oxide 
of iron and water. 

Basin, a depressed area with strata dipping inwards. 

Base, a mineral to which an acid is united. 

Bed, a layer of rock of uniform character. 

Beri/l, color various shades of pale green, in six-sided pyramid 
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crjatals. It is a variety of the emerald, of paler color 
and composed of over one-half silica, with, alummt, glu- 
cine, lime and oxide of iron. 

Bkmutk, a metal found pure and as an oxide and sulpliuret ; 
color silver white with a copper tmge, found m quartz, 
gneiss and mica-slate- 

Bkler spar, or rhomb spar, yellow or gray white, a crystal of 
magnesian limestone composed of nearly equal portions 
of carbonate of lime and carbonate of magnesia, with a 
small quantity of oxide of iron. 

Silumen, mineral pitch. 

Biluminous shale, found in coal regions ana contains impres- 
sions of fish, ferns, leaves, and reeds in different layers. 

Sitwmmom wood, (Jibroxts lignite), dart brown texture resem- 
bling wood; brittle and light. Specimens are found 
having mineral coal oa one aide and knots of wood on 
the other. 

Bladed, with long flattened fibres aggregated like the blade 
of a knife, as in tremolite. 

Black coal, bnruB with flame and smoke, and composed of 
carbon, hydrogen, azote and oxygon. 

Black had, carburet of iron, gray or black, occurring ia 
masses, or disseminated in other minerals. The finest ia 
called graphite, and is sawed into grooves of wood for 
lead pencils. 

Black oxide of manganese, gray, purple or iron black, occurs 
massive, acicular, fibrous and radiitmg, one-half oxygen, 
and when miJted with silt and sulphuric acid, forms 
bleaching powder. 

Blende (sulpliurel of zinc), many shades of dark brown, brittle, 
crystallizes in rhombic prisms, grouped and shining; be- 
comes malleable at two hundred and twelve degrees ; 
with, copper, it forms brass. Hydrogen is obtained by 
dissolving zinc with sulphuric acid and water. 

Blue carbonate of copper, various shades of blue, and found 
massive, disseminated and crystallized, and composed of 
oxide of copper, carbonic acid and water. 

Bole, a fine clay, colored red and brown by iron. 
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Borate of lime (datholile), green and grayish ■wMte, massive 
and crystallized. Lime, torie acid and water, translucent. 

Borax (ixirate of soda), composed of soda, boric acid and 
water, and procured from a lake in Thibet, which is sup- 
plied by springs. 

Bolryoidol, hung with clusters. 

Botryolile, red, yellow and grayish white, fibrous and earthy ; 
in concentric layers ; lime, horacio acid, water and silex ; 
found at Passaic Falls, N. J. 

Boulders, fragments of rock rounded by attrition. 

Breccia, broken angular pieces of any mineral cemented by 
same or other mineral. 

Brittle, not malleable. 

Brucite, yellowish brown or amber, translucent, fracture un- 
eren ; one-half m^nesia, with silica, potash, alumina and 
oxide of iron. 

BuchoMte, black and white, glassy or waxy ; the black is 
fibrous; one-half alumina, silex and oxide of iron. 

CacMong, a variety of chalcedony, milk white. 

Cadmiwm, a tin, white metal, scmetimes found among the 

Calamine, a carbonate of zinc. 

Ccdamile, a huge fossil vegetable, also a variety of fibrous 
tremolite ; color light green ; found in many places in 
magnesian limestone or dolomite. (Sheffield, Mass.) 

Cahareovs spar, color gray, red and yellowish white ; forms 
of cryatala, numerous ; beautiful pale yellow specimens 
come from Bermuda Islands. 

Cambrian, lower Silurian system. 

Cannel coal, a species of coal of fine, compact texture, used 
for candles in England and Scotland. The strata that 
cover coal is ai^iilaceous slate and sandstone of second- 
ary rock formation, and contains vegetable impressions. 
Sticks and logs of pure charcoal are found, sometimes 
part mineral and part charcoal, giving decided evidence 
of their vegetable origin. 

Canaliculated, channeled on the surface or covered with erya- 
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Carbomferau<i, a system of rocks containiDg beds of coal. 
Capillari/, a hair- like appearance of some textures of minerals. 
Carapace, the shield that covers the back of a crustacean. 
Carbonate, a, mineral ia which carbonic acid is combined with 

Carbonate of lime, color usually gray or white, but assuming 
a variety of colors in the marbles ; composed of lime aad 
carbonic ucid. 

Carbon, a simple substance. 

Camelian, a variety of rose qnartz, named from its resem- 
blaaoe to flesh. 

Cats-eye, a crystal of quartz imported from India. 

Cavernous, a mineral in which are hollows ajid cavities, is said 

Cellular, oontaiciug small cells and cavities. 

Celesline sulphate of strontian, two varieties, fibrous and foli- 
ated ; a four-sided prism, with two-sided summit ; colors 
gray, white and blue. The carbonate- of strontian is 
greenish white, brittle ; prism hexahedral. 

Cerium silicious oxide, a rare metallic mineral, various shades 
of brownish red, with compact fracture. 

Celacea, marine mammals, as wliale, porpoise, etc. 

Chabasie, white, yellow, gray or pale red crystals, found in 
basalt and greenstone rhomboidal oi cube. 

Chtledoiy of vanous shade'' trinslucent anl harder than 
flmt occurring in "Jmall n asses noiules and hollow 
crusts It 13 generally milky or douly and composed 
wholly of a lici and ilummi 

ChaH. a soft carbonate of lime forming hills in England. It 
IS of secondaiy formation, and i,ontams shells and nodules 
of flint, from which gun flints are made. 

Charcoal (miiteral) , has various proportions of earth and iron, 
with texture like wood; black, with glimmering lustre, 
and heavier than charcoal. It is found in tbin layers, isnd 
sometimes attached to bituminous coaL It is entirely 
without bitumen, and bums without flame or smoke. 

Chert, a silicious rock resembling ilint. 

Chiastolite (macle), a common four^ided crystal, found in 
5* 
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slaty rock, and composed of silica, alumina and potash. 
The interior is often darkly shaded. 

Chlorite, is of darker green than talc, may be scratched with 
the nail ; found compact, slaty and earthy in primitive 
rock. The crystals are dark green, six-sided. 

Chlorite slate, often abounds with magnetic iron. Chlorite is 
composed of silica, magnesia, alumina, water, oxide of 
iron, salt and potash. 

Chlorcrpal, green, brittle, trajislucent on the edges, remarkable 
for its magnetic properties ; rare. 

CMorophane, a variety of the fluate of lime, and curious on 
account of its emitting an emerald green light when 
heated in a darkened room. 

Chromale of had, a rare mineral, occurring usually in crystals 
of beautiful red or orange, composed of oxide of lead 
and ohromio acid. 

Chromale of iron, color brownish black, granular or crystal- 
lized in four-sided pyramids, and often very highly mag- 
netic ; found in serpentine and talc from Philadelphia 
through several places reaching to Milford, Ct. It ia 
used in the manufacture of chromate of lead. 

CliTome, is of tin white, and seldom found pure. The oxide 
is grass-green or light yellow, with crystalline structure. 
The gema and other green, minerals owe their color to 
oxide of chrome. A brilliant red is also formed of 
chromic acid. 

Chrysdberyl, a green, massive and crystallized mineral of four 
and six-sided prisms — nearly transparent, shining, found 
in granite ; composed of three-fourths alumina, silica and 
oxide of iron. 

Chrysolite, a yellowish brownish green, occurring in rounded 
grains of ten or twelve-sided prisms, one-half magnesia 
with silica and oxide of iron. 

ChrysocoUa, color green or blue, composed of oxide of copper, 
silica, water and carbonic acid, translucent and brittle ; 
found in native copper mines, New Jersey. 

Ciliated, furnished with hairs. 

(It must be remembered that by analysis, different 
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specimens of the same kind of mineral are found to con- 
tain different compounds. Example : one speoimeTi of 
felspar may contain soda, another potasL The silica, 
alumina, lime, etc., are also variable.) 

Chrysoprase, color apple green, glimmering and vitreous, com- 
posed mostly of silica with a trace of lime, oxide of 
nickel, alumina and iron. 

Cimolite, a kind of clay eaith found on an island in the Archi- 
pelago. 

Cinnabar sulphuret of mercury, color red or gray, massive and 
orystala of various rhomboids. 

Cinnamon stone, color ted, orange or brown red, occurring in 
masses and fragments, translucent, and composed of 
silica, alumina and oxide of iron ; not very ci 

Citrine, a variety of quartz, straw yelloi 

Clay, moat varieties are composed of silica and alumina, some- 
times oxido of iron, water, carbon and manganese in 
email proportions. 

Clevelandile, color gray, blue or reddish white in massive or in 
tabular crystals, slender crystals like fibres are often 
curved or bent in. feathery form. Translucent and 
scratches glass ; composed of three-fourths silica with 
alumina, soda and lime. 

Cleavage, where the fracture separates the mineral into natu- 
ral joints or regular structure. 

Clinkslone, compact felspar. 

Cobalt, brilliant gray white when pure, but is not found in 
nature except as an oxide. It gives a blue tint to paper 
and linen and colors the paint of china ware. 

Coccolite, color reddish browu, greenish or gray black, occur- 
ring of different size and shaped grains, often as large as 
a pea and may be separated by the fingers. A variety 
of rose color with white auglte is found in Fhllipstown, 
N. Y., composed of different proportions of the same ma- 
terial as compose hornblende and augite. 

Colophonite, color dark shades of green, brown or orange, oc- 
curring in grains shghtly adhering, composed of nearly 
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equal quantities of lime, siles and oxide of iioii witli 
alumina and water; found in "WillsborougJi, N. T., in 
hornblende rock. 

Coherent, a firm union of particles, the opposite of friable. 

Cohsatlnum, a dark iron gray metal ; rare. It scratches glass, 
amorphous, brittle. Its crystals are imperfectly four- 
eided and flattened. Its lustre is shining but not metallic, 
unless rubbed on a rough anrface or polished ; composed 
of oxide of columbium and oxide of iron. Found in 
granite at Haddam and New London, Ct. Discovered in 
1801 and sent by Governor Winthrop to the British mu- 

Common, sali (muriate of soda), in its impure state it is of a 
reddish blue color, translucent, lamellar, crystals in form 
of cubes. It is sometimes found aasoeiated with gypsum, 
composed of chlorine, hydrogen, oxygen end sodium. 
Sea sali, cMoride of sodium. 

Compact, when the particles are not discernible and the min- 
eral cannot be divided into regular portions. 

Conformable, when the different rocks lie one upon another 
like the leaves of a boot. 

Concentric lamellar, circular layers. 

Congeneric, belonging to the same species. 

Conehoidal, hke the sheU of a fish, as in compact minoraJs. It 
relates only to fractUTs, The material of which the In- 
dian arrows are composed have the conehoidal fracture- 

Concretion, a small mass. 

Copper, mineralogists gire sixteen different species of copper 
and many varieties. Ferruginons sulphuret of copper la 
of golden yellow. It occnis in stalactites, amorphous, in 
concretions and crystals of tetrahedral and other forma, 
lustre shining; composed of iron, copper and sulphur; a 
valuable ore. 

Corallum, the calcareous part of a polype. 

Corimdum (adamantine spar), color white and of various dark 
shades ; composed mostly of alumina with silica and iron. 
It is iised to polish other minerals and metals. 

Cosmo30?j^,specnlatiYeYiewsconcerniiigtheorigin of the earth. 
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Cretaceous, chalky. 

CricMonite, black, in small crystals with truncated summits, 
lustre metallic ; composed of mostly titanic acid, oxide 
of iron, with silica and a trace of manganese, magnesia 
and oxide of chrome ; found in quartz, in serpentine and 
in limestone. 

Crustacea, artioulated animals, as the crab, lobster, &c. 

Cummingtonite, color gray ; massive and crystalline, lustre 
pearly; found in mica slate with white iron pyrites, 

Cuneiform, wedge-shaped. 

Cifanite, see kyanite. 

Cycadeee, a species of fern. 

DaSiolUe sUkious borate of lime, translucent ; composed of lime, 
silex, boiic acid and water. 

Detritus (dehris), portions of rock borne down by water. 

Derbyshire spar (pearl spar), a maguesian carbonate of lime ; 
color white or red, gray or yellowish white, occurring in 
curved, laminated masses witli the crystals partly over 
each other, giving tie mass a scaly appearance. Some- 
times the texture is fibrous and lustre pearly. Not com- 
mon ; found in metallic mines with quirtz and limestone 

Diallage, colir green cr greeni'ih Tshite, lamellii, metilhc 
lustre ; compo'ied mostly of sihci, m.agnPsia, with oxide 
of iron and water Found m serpentine Another 
species, pjcn dtfillage, has hme m its compound and is 
translucent, peaily lustre, and scratches carbontte of 

Decomposed, when i mmeiil ha^ lost some of ite properties 
by the action of some other element or elemento 

Decrepitate, when a mintral flies off lile salt heited in lire 

Dendritic, see arborescent. 

Deniiform, shaped like a tooth. 

Disseminated, scattered through another kind of mineral. 

Diamond, composed of pure carbon. Those that are colorless 
are said to be of first water. The primitive form is a 
regular ootohedron. Pastael in India aflbrds the best 
diamonds of the present time. 

DSuviuiii, pertaining to the Noachian flood. 

3a* 
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Disattejjrated, fallen to pieces. 

Diaspore, a graeEisli gr;iy mineral, composed of alumina, wa- 
ter and oxide of iron. 

IHp, inclinatioa of strata towards any point of tlio compaas. 

Dipyrs, a reddish white mineral, formed of aiUca, aliunina and 
lime ; found in ateatite. 

Diverging, when a flhroaa structure radiates from a common 
centre 

DoJenie, a variety of greenstone. 

Dulomtte, color white, gray or yellowisli white, softer than 
primitive limestone and of slaty texture ; composed of 
carbonate of lime, oarhonate of magnesia with, a trace of 
iron and manganese ; found in veins with ijnartz and 
pnmiliiTe limestone, in many places in Berkshire, Mass. 

Dnfi tran^iported beds of gravel, &c. 

Dniiy, when small, even crystals cover a mineral. Derived 
fiom the German. 

Dunes, low hills of blown sand. 

Dykes, material filling fissures, often projecting like walls. 

Earthy, with a texture and fracture like chalk. 

Emerald, color bluish green, deeper shade than beryl or tour- 
maline ; composed of silica, alumina, glucine, oxide of 
chrome. 

Emery, color dark bluish gray, composed of ninety per cent, 
of aiumina, with aiUoa and oxide of iron, lustre metallic, 
reduced to powder in a steel mill ; used for cutting gems. 
It is amilar to corundum in hardness and composition. 

Encriniie, a radiate with jointed column. 

Epidote, & muddy green mineral, found in primitive rock. 
Crystals grouped, four, six and twelve-sided; scratches 
glass, fracture uneven, composed of silica, alumina, lime, 
oxide of iron and oxide of manganese ; two varieties. 
The granular is called scorza. The other is reddish color. 

Eituary, bays at the mouth ot rivers where the water is only 
brackish. 

Evelase, a green mineral, distinguished from emerald and 
beryl by its striated crystals. 

Eurite, fine crystalliue granite. 
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Exogens, planta tliat grow from the outside. 

Endogsns, inside growers. 

FavU, an abrupt displacement of strata. 

Felspar, ooior brilliant wbite, rose, red, brown, gray ajid bluish 
green ; structure foliated clearage in two directions, orya- 
tala various and indistinct; scratches glass. Composed 
of silex, alumina, potash or soda, and sometimes a trace 
of lime and oxide of iron. Different Tarieties differ 
slightly in their composition. It enters into the composi- 
tion of greenstone and is very slightly diffused in mica- 
slate, in granite and gneiss it may often be seen ia dis- 
tinct grains. It also forms an impoitant part of lyenite 
and porphyry. In the northern pirts cf Emope and 
Asia it forms entire mountains. It !=< tften found loo'-c 
in fields, hence the name field or fcKpar 

Flint, color various shades of gray, in nodules coated with 
chalk. Found in the chalk and limestone foiroitiojis, 
also in alluvial deposits in Europe and Asia, Hodulea 
of flint have been found enclosing org^njo lemims, a nail 
of iron was found in one at Potshim, Prussn, and one 
hundred and twenty-six silver coins were found m dif- 
ferent nodules at Grinoc in Denmark. The fraeture is 
always oonohoidal, texture compact, lustre greasy, trans- 
lucent on the edges, and composed of ninety-eight per 
cent, silex 

Filiate of lime, the crystallized is of every rainbow hue ; 
cleavage in form of the octohcdroa and other forms. It 
yields to the knife and corrodes glass, and composed of 
lime and fiuoric acid. 

Foliated, like book-leaves, lamellar. 

FoasU (dug up), applied to remains of plants and animals in 
rocks. 

Fracture, no regular structure when broken, like quartz. 

Frangible, easily broken, quartz is an example. 

Franklinile, dark brown or black with deep red lamellar, mag- 
netic composed of oxide of iron, oxide of zinc, oxide of 
manganese. Found in New Jersey imbedded in red oxide 
of zinc. 
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Friable, susceptible of being crumble d. 

Fticoid, a. family of fossil plants resembling aea-weed. 

Fidler's earth, greenish or' bluish wliite, sometimes other 
shades, massive ; texture earthy, and when thrown into 
water becomes translucent and falls to powder, composed 
of silica, water, alumina, magnesia, lime, soda and iron; 
formerly used as soap. 

Galena, sulphnret of lead, crystals, cube and octohedron. 

Garnet, all yametiea crystallize in form of dodecahedron, com- 
posed of Tarious proportions of silica, oside of iron and 
alumina, with a trace of manganese. 

Gaull, blue clay. 

Gibhsite, a new mineral of gray or greenish white, fibrous and 
radiating from the centre, composed of alumina and 
water. 

Gem, ornamental stone, as sapphire, diamond. 

Gold, a pure metal in its native state, nanally found in quartz 

O&mis, a group composed of allied species. 

Geode, a hollow ball lined with crystals of quartz or amethyst. 

The balls are sometimes agate. 
Glaciers, vast accumulations of snow or ice in Alpine regions. 
Glance, shining. 
Gneiss, semi-stratified granite. 
Oranite, a compound of quartz, mica and felspar. 
Granular, composed of coarse or fine grains. 
Greasy, lustre of some kinds of quartz. 
Greenstone, a sort of trap rock, older than the basalt of Eu- 

Green earih, a variety of chlorite, composed of silica, potash, 
oside of iron, magnesia and water. 

Orils, angular grained quartz. 

Gypsum (sulphate of lime), composed of nearly equal propor- 
tions of lime and snlphuric acid. Of Tarious shades of 
rose, red, white, &o., translucent; cleavage in one direc- 
tion soft. Selenite, alabaster and plaster of Paris are 
varieties of gypsum. 

s, flowering plants with naked seeds. 
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Hemiy ^ar (aulpkale of harytes), commonlT foUDrl with the 
orea of lead, zinc, &c. There are I t 

Heliotrope, deep green with red and yell w i t t 1 t 
on the edges, composed of eight A P t 1 

with alnmina and oxide of iron. 

Hematite (fbroiis red oxide of iron), col b w h d d 
steel gray, stalaotioal, fibrous or c mp t mp d f 
ninety per cent, of iron, with silex, lune and water. The 
compact variety is found witii the fibrous and other iron 
ores in hoth primitive and secondary rock. 

Heidandite (foliated zeolite), usually white, translucent or 
transparent, with pearly lustre, brittle! composed of 
silica, alumina, lime and water. 

Hornblende, bottle green or black ; structure slaty, crystallized 
or massive crystals, aggregated in confused masses in 
form of rhombic or six-sided prism, opake fractnre, foli- 
ated or fibrous, yields to the knife. Schorl ia much 
harder than hornblende and has nine-sided crystals. 
Hornblende is tougher and softer than augite and com- 
posed of nearly the same chemical elements. In Bruns- 
wick, Me., crystals occur in white granular limestone. 
At Franconia, H. H., and Jericho, Vt., it is found in ser- 
pentine rock. It enters largely into the composition of 
syenite, and greenstone, and often found in mica-alate, 
granite and gneiss. Mountains in Siberia occur of horn- 
blende with granite veins. 

H. 0; chemical symbols for water, hydrogen and oxygen. 

Homology, relations in type of structure. 

Homatone, brighter and not as hard as flint; fracture con- 
choidal ; composed of siles, alumina, iron and a trace of 
lime; found in veins in primitive rock. 

Hnmus, vegetable mould. 

Hyacinth, a gem of yellowish red ; composed of zirconia, silica 
and oxide of iron, found in primitive rooks and in the beds 
of rivers. 

Hydrate of magnesia, white, soft, in thin plates ; composed of 
magnesia and water. Found at Hoboken, in serpentine 
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HypersOiene, see Labrador hornblende. 
Sypuzoio, boiow life, as mioa-slate, gneiss, &o. 
Hydrate, a mineral substance combined with water. 
IcknoJogy, tlie science that treats of footprints of extinct ani- 

Imbedded, quartz are sometimes imbedded in marble and other 
minerals, and tbe rock in which the mineral is imbedded, 
the Germans call gangue. Quartz is the gangue of gold, 

Idocrase, yellowish green, transparent or translucent, scratches 
glass ; composed of silica, alumina, lime, oxide of iron ; 
found in primitive and volcanic rock. 

Igneous rocks, rocks that ha^e been, acted upon by fire. 

Iridium, a metal harder than platina and of hghter color. 

/raw {"ntWiueJ, pale gray. Many species and varieties. The 
sulphuret is very beautiful, crystals of every form and 
color. It is often taken for gold. It may be distinguished 
from gold by not being malleable, and from copper by 
not yielding to the knife. Iron pyrites emit the odor of 

Irked, colored like tie rainbow. 

Jade, a beautiful green, compact mineral of various shades of 
green or blue ; very difficult to break, transluceat on the 
edges, scratches glass ; composed of silica, lime, soda and 
potash. 

Jasper, of various shades of brilliant colors, opake ; composed 
of silica and iron. 

Jeffersonite, a dark green mineral, found imbedded in Frank- 
linite, in Kew <Tersey. 

Jef, found in the coal formation, often in form of a branch of 
a tree, compact, shining, opake. 

Joints, lines lying obliquely to the bedding planes. 

KaupholUe, white and crystallized in rhombic tables. It is a 
variety of prehnite, and found chiefly in secondary rock. 

Kaolin (china clay), decomposed felspar. 

Kyanile, color azure blue, occurring in distinct and in aggre- 
gated crystals; composed of aiumina, silica and iron; 
found in granite in many places. 

Laminated, divided into tliin plates. 
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Lava, various shades of brownish black, heavier than pumice, 

not fibrous. 
Lead, color bluish gray; found in granite and as high in the 

Beriea as the liaa ; the sulphuret is most common. 
LameUa^, in thin plates. 
Lias, argillaceous limestone. 
Lenticular, flat and convex on both aides. 
Lepidolite, color lilac, pearl gray or red, in shining scales like 

Lignite, carbonized wood, brownish black; composed of car- 
bon, water and oily bitumen. Branches of trees little 
changed are found among it. 

Lime, tliis mineral is generally combined with some acid form- 
ing limestone, gypsum, &o. It forma one-fourth of the 
earth's crust. 

Loam, a material of which soil is formed; consists of silica, 
clay, lime, alumina, water, iron, mica, Stc. 

LustiP, IS light reflected from the mineral, and is always the 
Bime in the same species; vitreous, pearly, metallic, &c. 

Madrepore, a family of corals with star-shaped cavities. 

Magneii,a, a white, earthy mineral; sometimes found pure 
but generally combined with other substances. 

MalMikite, green carbonate of copper. 

Manganese, a dark, iron colored mineral, massive and crystal- 
lized, often radiating from a point in form of needles, 
■soils the fingers ; some varieties contain iron, silica, car- 
bon, barytes, &c. 

MaSeaMiiy, susceptibility of being extended by the hammer. 

Mammdhted, a surface ■with rounded jirojoctions. 

Marble, pure carbonate of iime, lime or calcium 57, carbonic 
acid 43. 

Mastiif, not having any regular external form, yet possessing 
regular internal structure. 

Melaphyre, black augite with imbedded crystals of felspar. 

Mercury, silver white, found pure in small, liquid globules in 
limestone and in sandstone. 

MetamorpMc rocks, those which have been altered since they 
were consolidated. 
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Medial, passing along the middle. 

Mica (isinglass), from the Latin, mico, to shine ; wliite and 
many shades of smoky brown, bluisli yellow, &c., struc- 
ture foliated ; composed of silica, alumina, potash, with a 
trace of manganese and water. It is found disseminated 
in mica-slate, in granite, and in large masses. 

Micaslale (mkaschist), a stratified rock composed of quartz 
and mica, irregulaiiy and coarsely blended. 

Mineralogy, Boience of minerals. 

Moclia-slone, moss-agate, translucent, with the appearance of 
internal vegetation. Found in many places, in United 
States. 

MoUusca, animals with soft bodies in a shell, as clams and 

Molybdena, a metal generally found as sulphuret or oxide. 

Mountain Iwnestone, the lowest beds of the carboniferous group. 

Mountain cork, a very light variety of asbestos. 

Myoohgy, science of mushrooms. 

Naphtha, an oily, inflammable substance, found in tlie earth ; 
composed of carbon and hydrogen. 

Natural Joints, when a mineral can be broken into regular 
forma. 

Neptune, in mythology, God of tlie sea. 

Neptunian, formed by water. 

Nickel, yellow, gray, reddish and sometimes green, in combina- 
tion with arsenic and other minerals. It is always found 
in the meteoric stones. 

Niire (saltpetre), found in grottoes on old walls, under old 
buildings and in many places in the earth ; composed of 
nearly equal parts <Jf nitric acid and potash. 

Novacutite, see whet-slate. 

Nodular, in rounded masses. 

OctoJiedron, a solid having eight equal sides ; tlie most com- 
mon form is that of two four-aided pyramids standing 
base to base. 

Onyx, a variety of chalcedony, white and blue. 

Oohte, a variety of carbonate of lime (roe-stone), composed 
of globular particles the size of mustard seed. 
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Opal, a precious stone containing more water than other vnr 

rieties of quartz. 
Opake, admitting no light. 
Organic remains, fossila. 

Oxide, ■when mineral substances are united with oxygen. 
Oxygen, a simple gaseous hody. 
Palladium, a metal reBemhling platina, named from the planet 

Pallas, 
Palaontohgy, science of fossils. 
Pargasite, a variety of hornblende, lighter and more translu- 

Pass-inlu, flint passes into chalcedony -without any distinct 
mark of gradation; minerals have not distinct marks of 
gradation. 

Pectinated, like a comb. 

Petroleum (rock oil), tho same as naphtha hut less volatile; 
fonnd in Asia and in United States. 

Peroxide, when a metal has the largest cLuantity of osygen. 

ProtOTade, when a metal has the smallest ijuantity of oxygen. 

Prism, when a crystal has four or more sides. 

Pinife, a mineral with black or brown crystals, with twelve- 
sided prisms. 

Pitch stone, various shades of dull red, blue, green, brown and 
black i etractnre slaty, scratches glass. It is found in 
primitive and in trap rock, and is of doubtful origin. It 
sometimes forms the base of porphyry. 

Ptdvenilent, when particles of a mineral are fine and cohere 
slightly. 

Pseudo, a prefix, something false. 

Picmice, porous lava. 

Qwirlz, pure white, and every hue pf the rainbow ; when pure, 
composed of equal parts of oxygen and silicinm, silicon. 
Silica or sQes; enters into the composition of all primitive 

RffractoTy, difficult to break. 

Red cltali, red oxide of iron; found in small masses in clay 

slate and sandstone of recent formation. 
Rodertlia, animals with two cutting teeth in each jaw. 
6* 
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Roof slate, color bluish black, found in primitive and second- 
ary rook. 

Rotten stone, color reddiah or brownish black, fracture earthy 
and duU, eoila the fingers, soft, fetid when scraped ; com- 
posed of alumina, carbon and silex, supposed to be de- 
composed shale. 

Rubellile (red tourmaline), sometimes found with green tourmar 

SahlUe, & pale green variety of augite. 

Sandy magnetic oxide of iron, color iron black, occurs in crys- 
tals and in small grains. It is a valuable ore, sometimes 
found in gneiss. 

Sapphire, various colors, composed of" ninety per cent, of 
alumina and oxide of iron with a trace of lime. 

Sard, a red variety of chalcedony (sardonyx). 

Saiin spar, a translucent variety of carbonate of lime. 

Saurians, fossil species of alligator. 

Scapoliie, various shades of gray or whitish, a variety of 
Wemerite. 

Schrrl, color wliite, black, green, blue and yellow, occurs in 
crystals of six, nine or twelve-sided prisms so truncated 
as to appear of many faces. It is found in primitive rook, 
disseminated in crystals ; hlack lovrmoMne is a variety. It 
is harder than hornblende. Named from Sohorlaw in 
Saxony. It never forms the principal part of a rock. 

Schist, a German, word signifying slate ; schistose structure 
splits in one direction and is not smooth or regular. 

Seam, is a, thin layer of rock tliat separates the strata of an- 
other rock. 

Sedimentary rocks, deposited by water. 

Selenite, crystallized sulphate of lime, many varieties. 

Serpentine, various shades of green fi-aeture, splintery and un- 
even crystals of rhombic form in crystalline limestone in 
many places ; composed of magnesia, silex, oxide of iron, 
water, lime and alumina. 

Shale, is not so hard as argjllite and does not split into smootK 
layers like roof slate. It is often bituminous. 

Shvnqh. the sands and gravel of a sea beach. 



bt Google 



AND ELEMENTS OF MIHERALOGT. 67 

SiUimanite, dark brown, harder tlian quartz, fracture splintery. 

CompoBsd of alumina, silica and oxide of iron ; found in 

quartz. 
Silt, the finest sand transported by riTers. 
Silver, color white or tarnished, usualif combined with a little 

of other metala ; found in primitive and secondary rooka. 

Beautiful specimeaa are found penetrating crystals of 

quartz. 
Silurian system, named from, the rocks of an ancient kingdom 

on the border of Wales. 
ShoTza, a variety of epidotc. 
Soapstone (steatite), various dull shades of gray. It is harder 

than aerpentiiie and passes into talc, aud is found in 

masses of considerable extent, forming hills composed 

of silex, magnesia, oxide of iron and water. 
Soda (oxide of sodium), usually found combined -with acids, 

forming borax, common salt, glauber's salt, &c. ; when 

pure it is composed of water, soda and carbonic acid. 
Sodium, the metallic basis of soda, similar in properties to 

Specific gravity, is the weight of a body compared with an 
equal quantity by bulk of water. 

Sphene, oxide of titanium, color of various dull shades; com- 
posed of the oxide with lime and silex. 

Spinelle, a species of chrysoberyl, red, crimson, violet, brown 
and black; scratches quartz. 

Spodumene, grayish or greenish white, occurs massive and in 
crystals, fracture uneven, translucent. It sometimes 
takes the plfice of felspar in granite rock ; composed of 
nearly the same material as hornblende. 

Spores, productive germs of cryptogamic plants. 

Stalactite, hollow tubes or pendulous masses formed on the 
roofe of caverns from lime water dripping down. 

Stalagmite, that which is formed on the floor of the cave. It 
is often translucent and wrought like alabaster. 

Staurotide, color reddish brown, always crystallized in six- 
sided prisms, united in the form of a cross. This is a 
most common form. How beautiful to behold tlie cross 
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in tha rocks I It is more than half alumina with silex 

and iron. It is often colored like the gamet, and ia 

found in the varieties of granite rook. 
Stilbile, white and various dull shades crystals, a four-sided 

prism, often slender ; composed of silcx, alumina, lime 

and water; found in the fissures of primitiTe rock and 

in the greenstone of Connecticut. 
iSfriifce, direction of outcrop or line of bearing. 
Strontian, is never found pure in nature, but is found united 

■with sulphuric and carbonic acids. 
Stilpftw, native color yellow, often tinged with orange, green 

and gray. It is found in veins of rock, but chiefly in 

ancient volcanoes. It exists in mineral waters, and ia 

combined with ores and many minerals. 
Snlpkwet, when sulphur is tmited with a metallic base. 
Sulphale, when the snlphttric acid is united with an earthy 

Sffenite, a kind of granite from Syene, in Egypt. 

Taitilar, troia the Latiu, tabula, a tabic board; slaty or schist- 
ose Btnicture ; crystals nearly flat are tabular. 

Ta!c, color various shades of green and grayish white, trans- 
lucent in thin plates and massive ; composed of silex, 
magnesia, potash, iron and water ; found in small quanti- 
ties in granite and serpentine, softer and finer than soap- 
stone. 

Tennuriwri, is found alloyed with other metals, white and 
gray. 

Tennantile, a species of copper. 

Thomsoniie, white, translucent; a variety of zeolite foiuid in 
secondary rock. 

Tin, white, and easily cut with a knife ; found as an oxide and 
sulphuret. 

Titanium, several oxides, some are beautiful red. 

Topaz, yellow and various other shades of color ; composed 
of silica, almnina, fluoric acid and oxide of iron. 

Tourmaline, see schorl. 

TremoUte, color white, or tinged with gray, yellow or red ; 
composed of silica, lime, magnesia, carbonic acid and a 
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trace of iron. It reaemblea asbestos, but ia more brittle. 

It is usually found iu limestone or dolomite, in three ya- 

rieties, fibrous, bladed and crystallized. 
Trafrnparent, dear, like oonunon glass. 
Trap, igneous rook, often found in the rents of older rooks. 

Greenstone and basalt are varieties. 
Translucent, semi-transparent, like china waro. 
Tungsten, a metal found united with other metals in form of 

Trachyte, signifies rough, or harsh ; derived from the Greek, 
If granite were deprived of quartz it would be essen- 
tially trachyte. 

fjnier, yellowish and dark brown, soils the fingers, falls to 
pieces in water; composed of oside of iron, mangan 
alumina and water. 

Unctuous, refers to talc, soapstone, clay, &g., smooth. 

fj-oiijum, this metal is found as an oxide, of dark color, 
cept the green oxide, which is very beautiful, compact 
and crystalline ; found in primitive rock in small quantj- 

Wache (pronounced wakke) , a gray mineral resembling basalt, 
but softer. It may be cut with a knife ; near Boston it 
forma the basis of amygdaloid. It often contains fossils, 
crystals and petrifactions. 

Wemeriie, light green or grayishr white ; it is found massive 
and crystallized in four or eight-aided prisms ; composed 
of silica, alumina, lime, soda, oxide of iron and manga- 
nese. A variety is found at West Point, N. Y., called 
scapolite. 

Wood-tin, fibrous oxide of tin. 

Zeolite, white shaded with yellow, red and gray, commonly 
found in radiated masses in fine and brown crystals, 
translucent, of silky lustre, and composed of silica, alumi- 
na, lime, soda and water; four varieties. 

Zme, is always found combined with ojygen, sulphuric or 
carbonic acid,, which gives it various shades in the ores. 
It forms brass with copper. It is found associated with 
lead in the United States. 
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Zircon, is of mauy shades and harder than qnarti 
fragments, grains and crystals, and composed < 
siles and oxide of iron; found in many places 
United States, 

Zoophytes, corals, sponges, &c. 

Zoisite, a, species of wemerite. 
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TESTIMO?fIALS. 



f the TESTiMONiAta which the author 



From Hon. Joseph Wliite, Seci'etary of Maaaaoliusetts Board 
of Kdiication. 

"I am wholly pleased with the conception of leaching young 
pupila the diaraelerietics of the yarious objects of Natural History 
and the methods of distinguishing and dsssifying them. Object 
teaching is much talked of now-a-daya, and often practiced with 
success as a means of cultivating the perceptive facntties. I know 
of no more beautiful method of putting object teaching in practice 
than for a teacher, after having Ewcome acquainted with the diflbr- 
ent specimens of our rooks which yovu- little cabinet ftirniaheB, to 
present them one at a lime to a class of iitUe pupils, and after a 
careful examination of the single specimen, to send them into the 
fields and highways to find otiiers of the same kind. This is ob- 
ject teaching to some good purpose. It is Ijeginning the educa- 
tion of children aright It is learning ifo'n^s rather than words. I 
CMi see the promise of great usetHilness in your plan. 

"I have called the attention of several teachers and scientifio 
men to your little cabinet, and have heard from all, only expressions 
of pleasure and approval. I hope you will be encouraged to proceed 
in perfecting your plan and manual, and am quite sure that they will 
meet the fevor of intelligent teachers and ftiends of education." 
From F. 8. Adams. late Secretary Board of Education of 
Vermont. ' 

" To inspire the young with a wholesome and intelligent love of 
the Physical Sciences is a glorious work. I wish and expect yon 
abun^t success." 

From Rev. B. O. Northmp, Secretary of Board of EducatiDn of 
Connection^. 

"Tour method of preaentmg the sutgeels of Mineralogy and 
Geology to the young, seems to me, eminently adapted to awalten 
interest, and to simpjity those subjects. I think the children 
should be early taught to recognize the common rocks nnd min- 
erals. Properly presented, the study is both useful and attractive. 

" I most heartily wish you great success in yonr effort." 

From Mr. J. A. WUUama, a teacher In Forkland, Ala. 

" I have been reading your book with much interest, and intend 
Btndying it thoroughly." 
FVom TffisB Emily Nelson of Colden Hill Seminary, Bridge- 
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